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SECTIONONE introdection

1.1 INTRODUCTION

This report presents the findings of a Phase II Envirormental Site Assessment (ESA) based on
the results of soil and groundwater investigation at the former DuPont Automotive Products plant
site located at 160 South Linden Street, South San Francisco, California (the site). The purpose
of these activities was to evaluate the need and cxtent (if any) of remedial actions for protection
of human health, considering that the site will be redeveloped for commercial/industrial use We
understand that DuPont intends to terminate the current occupancy of the site, which is used for
receiving, testing, and shipping of bulk automotive paints, and to sell the property for an
alterative commenrcial use.

The site characterization work reported herein was performed in accordance to the Work Plan
submitted to the San Mateo County Health Services Agency (the County) on September 8, 1998,
and revised by an Addendum dated September 24, 1998 Ms. Elizabeth Rouan, Hazardous
Materials Specialist at the County, approved the Work Plan and Addendum in a letter dated
October 1, 1998 Information requested by Ms. Rouan regarding use of glass jars for collecting
soil samples for TPH-gasoline and BTEX analyses was provided, as well as moving the location
of Boring 17. This report contains a site plan with the requested smaller-sized boring symbols

We have also submiited the woik plan for the Human Health Risk Evaluation and the
development of Site Specific Target Levels (S8TLs) on November 25, 1998, as requested by Ms
Rouan in the October 1, 1998 letter Ms Rouan approved the approsch in a letter dated
December 24, 1998, In that letter, Ms Rouan specified that the target risk should be selected at
one-in-a-million, the slope factor for benzene should follow the California EPA
recommendations, and the representative site concentrations 10 be presented in this report The
above requests were addressed in this report by developing the SSTLs based on the specified
target risk, applying the California EPA (1994) slope factors for all chemicals that have one, and
calculating represcntative site concentrations based on the 95 percent upper confidence level
(UCL) on the mean (USEPA 1992). However, for consistency with the target risk levels applied
to the classification of numerous Bay Area sites (e.g., the San Francisco Intemational Airport in
San Mateo County), as & reference in support of risk management decisions, we provided in this
report an additional set of SSTLs based on one-in-onc-hundred-thousands target risk.

Section 1.0 of this report presents the site environmental setting and a summary of past
environmental assessment activities. Section 2.0 reports the results of the recent field sampling
and laboratory analysis activities that are the basis for the risk-based evaluation of the site
Section 3.0 presents the findings of the site classification process and describes the risk-based
evaluation. Conclusions and recommendations are in Section 4 0. References are in Section 5.0.

Appendix A presents the assumptions, the methodology, and the results of the risk-based
evaluation of soil and proundwater conditions. This includes the calculations of risk-based
SSTLs Appendix B contains the boring logs Analytical laboratory reports are in Appendix C.
The RWQCE Directive about low-risk sites is provided in Appendix D Appendix E contains the
EDR wel! search report. Appendix F contains the UCL calculations
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SECTIONONE Introduction

1.2 SITE HISTORY

The DuPont South San Francisco plant (see Figure 1) was an active paint manufacturing
operation from 1934 through 1982. Peak production at the plant was in 1955 when employment
reached 250 workers In 1982 operations were reduced and since that time the facility has mainly
been used for warehousing paints, and quality control testing of bulk paints that are shipped to
the NUMMI plant in Fremont 1n 1984 about 6.5 acres of the original 13 actes of the plant were
sold The sale included the warehouse to the south and the office area to the northeast.

A report prepared by DuPont Environmental Services, dated Auvgust 30, 1991, deseribes the
results of a subsurface soil tnvestigation that included 11 borings. The locations of the 1991
borings are shown on Figure 2. The Tank Farm and plant buildings are described in that report as
being in place but the tanks were empty and only some of the buildings were being used. Since
1991 the Tank Farm has been demolished and alt buildings except the Office and Manufacturing
Building (Building 21, A, B, C) shown on Figure 2, have also been demolished The areas north
and west of the Manufacturing Building are now leased to tenants for storage of construction
equipment

The August 30, 1991 report also noted the location of a former underground thinner tank at the
south property boundary, which was investigated by boring B-7 in 1991, also shown on Figure 2.
The location of a former Fork Truck fuel storage tank, at the southeast corner of the former Tank
Farm is also shown on the figure We understand that this tank was also removed prior to 1991
The results of the 1991 study are described in Section 1 4.

1.3  SITE ENVIRONMENTAL SETTING

The site is located on the Bay Plain about 1.5 miles west of the San Francisco Bay (see Figure 1).
The site is located at an elevation of about 20 feet above sea level and slopes gently
northwestward. A map prepared by the US Geological Survey shows old matshlands, that have
been covered with man made fill, begin about 500 feet northeast of the site and extend to the
edge of San Francisco Bay. The site is shown on a US Geological Survey map as being underlain
by the Quaternary age Colma Formation, which is composed of sand, sandy clay and silty sand.

~ Towards San Francisco Bay younger alluvium and Bay Mud overlic the Colma Formation.

The entire area from the site eastward to San Francisco Bay is developed as industrial and
commercial properties. Industrial and commercial properties also extend north, west and south
from the site. There are no residential properties in the vicinity of the site

We performed a computerized search of water wells registered in the Federal or State databases
using EDR Inc., provided in Appendix E. Location 1 is the only well that has been identified
within the I-mile search radius. It is well No. 12 at Elm Avenue owned by the City of San Bruno
for municipal water service. As shown on the map in Appendix E. this well is located about 3/4
of a mile southwest of the site.

Three locations are identified within a 1-mile radius of the site, as shown on the topographic map
in Appendix A. However, two locations (A and B) appear to be the facility addresses of the
owners of wells that are not located within the search radius Location A2 (Olympia Oil Co., 260
Michele Center) is the owner of a well in Ripon, California_ Location A3 (California Golf Club.

RS Gralner Woodward Clyds Y\ WASTEWARCERAAPROJECUURONT-WAERORTRERORT. DOCUS-MAR woar  1-2
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SECTIONONE ‘ introfluction

844 Orange Avenue, South San Francisco) is actually located outside the 1-mile radius northwest
of the site. Location A4 appears to be the office Jocation of California Water Service, 230 Miller
Avenue, South San Francisco) Location BS (Sequoia Gardens, 113 Tanforan Avenue, San
Bruno) is the listed owner of a public water service for Sequoia Gardens in Santa Rosa,
California Location B6 (2190 Rosewood Drive, San Bruno) is the address of the listed owner for
a public water service well for Mobile Home Estates in Santa Rosa, California.

14 SUMMARY OF PREVIOUS INVESTIGATIONS

DuPont Environmental Remediation Setvices (DERS) performed a Limited Environmental
Asseszment of this site in 1991, Eleven s0il borings drilled during thet study are shown on Figure
2. The location of the soil borings was selected based upon a review of histozical site activities,

Three soil sampling locations were placed in the Tank Farm area. One soil samnpling location was
placed near the former Thinner Tank Another soil sampling location was placed near the Resin
Tanks. Borings were located near the former Solvent Recovery Arca and the Wastewater
Treatment Tanks Borings were drilled near two fuel oil underground tanks, and near two spill
containment tanks The borings were drilled to a maximum depth of 19 feet Soil samples were
collected using a drive sampler with brass liners to collect soil samples at about 2 1/2-foot
vertical intervals. Groundwater was encountered between depths of 10 to 15 feet end then rose
several feet within the boring No groundwater sampling or analyses were performed during the
1991 study.

Selected soil samples were analyzed for volatile and semi-volatile organic compounds using EPA
Methods 8240 and 8270. Other samples were selected for analysis for metals and for Total
Petroleum Hydrocarbons. The highest concentration of volatile organic compounds was detected
in soil at a depth of 10 1/2 feet in boring B-2 in the Tank Farm. Tolucne was reported at 4,470
mg/kg, m-xylene at 1,270 mg/kg, o+p xylene at 738 mg/kg, and benzene at 3.49 mg/kg in soil
from 10 1/2 feet in B-9. The only other significant detection of volatile organic compounds was
in soil from 10 feet in boring B-7. Benzene was not detected above the reporting limit of 0.125
mg/kg in B-7. Toluene was reported at 0.647 mg/kg, ethylbenzene was reported at 27.1 mg/kg.
m-Xylene at 52.8 mg/kg, and otp-xylenes were reported at §.748 mg/kg in B-7. Relatively low
concentrations of volatile organic compounds were detected in soil from boting B-2, near the
Tank Farm. Acctone was reported at 66.5 mg/kg, 2-butanone at 23 mg/kg, toluene at 0.437
mg/kg, and hexanone at 3.1 mg/kg in B-2 at 10 feet

The concentratior of toluene in boring B-9 at 4,470 mp/kg exceeded the USEPA PRG of 520
mg/kg for soil at an industrial site. Xylene at 1,270 mg/kg in boting B-9 also exceeded the
USEPA industrial PRG for soil, which is 210 mg/kg Benzene at 3.49 mg/kg in soil from B-9
also exceeded the USEPA industrial PRG of 1.36 mg/kg

Methylene chloride was reported in all of the 23 soil samples at concentrations ranging from 0.3
mg/kg to 0.7 mg/kg Methylene chloride is a common laboratory contaminant and the laboraiony
is likely the source of these reported detections. Di-n-butylphthlate was reported in most of the
soil samples at concentrations ranging from 1.02 mg/kg to 3.87 mp/kg

The laboratory reported no detection of TPH above the reporting limit in soil samples from
borings B-5 and B-11 near the former Fuel Oil USTs Soil samples from borings B-4 and B-6
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were analyzed for metals using EPA Method 6010 The laboratory reported concentrations of

these metals in the soil samples from borings B-4 and B-6 were below the USEPA Industiial
PRGs.
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21 SUMMARY OF 1998 SITE INVESTIGATION ACTIVITIES

This section describes the sampling activities performed at the site between October § and
October 12, 1998 Figure 2 shows the soil and groundwater sampling locations. A total of 11 soil
borings were drilled to collect s0il and groundwater samples at various depths. The soil borings
were drilled using a Geoprobe rig In addition, shallow soil samples were collected at 5 other
locations.

The sampling locations were selected to provide information about the distribution of chemicals
in the site subsurface for the risk-based evaluation. The results of previous investigations were
considered in selecting the locations, as was described in the work plan dated September 8, 1998
(Woodward-Clyde, 1998b). Soil and groundwater samples were collected where potential
contaminants may have been stored or used at the site (Figure 2). These areas include the
Pigment Storehouse, Resin Tanks, Fuel Qil USTs, the former underground fue! tank removed in
1987, the former Thinner UST, and the Tank Farm Samples were also collecied at the southeast
and northeast comer of the site to evaluate soil and groundwater conditions at the perimeter of
the site. Four borings (12, 13, 14 and 15) were located to explore the extent of the previously
detected toluene and xylenes in soil from the 199! study by Du Pont Environmental Remediation
Scrvices {DERS, 1991) The five shallow soil samples (81, 52, 83, $4 and S85) were collected
from the ballast rock beneath the three rail spw tracks entering the site. Experience indicates that
railroad ballast rock materials may contain elevated concentrations of metals and petroleumn
compounds. Borings 18, 19, 20, 2! and 22 were located at the perimeters of the site. Soil and
groundwater analyses for each sample were chosen based on the type(s) of potential
contamination expected st the Jocations.

Samples from each location were labeled with a series of letters and numbers to identify the
project site, i.e., South San Francisco (SSF), the matrix type, i &., soil (8) or groundwater (G), the
location (SB-12 through §B-22 for the borings, and S1 thiough 85 for surface soil sampling
locauons), and the sample depth (0-1, 3-4, B-9). Soil samples were collected in each of the 11
borings at a depth of approximately 0 to 3 feet, 3 to 5 feet, and 8 10 11 feet The 5 shaliow
samples were collected with hand tools when feasible at a depth of 0- to 12-inches. A total of 47
soi! samples were collected, including 10 soil samples taken at 8 feet with the EnCore Sampler.

At each of the 11 boring locations, groundwater samples were collected at a depth of 16 1o 20
feer. A total of 11 groundwater grab samples were collected using a clean Teflon tube and
peristaltic pump.

During drilling, an Organic Vapor Meter (OVM) was used 1o perform field measurements for the
presence of organic vapors from so0il collected from the borings. Soil from the drive sampler was
placed in a plastic bag, sealed and allowed to sit in the sun for about 5-10 minutes The OVM
was used to measure the presence of vapors inside the plastic bag, and these measurements were
recorded on the log of each boring

A site specific Health and Safety Plan was developed for and followed by personnel working on-
site (Woodward-Clyde, 1998). Sampling Jocations were carefully positioned away from utilities
Utility clearance was established with the assistance of Underground Services Alert (USA) and
Cruz Brothers Locators, Inc. of Milpitas, California

SNE Bredser Woadward Ciyde XY WASTEWMARCOVWAPROJECIDURONT - MHEPORTAEFORT. DO MAR-AmOAK 2 -1



SECTIONTWO  Summary o1 1998 Feld Sampling and Laboratory Analyses

Fast-Tek Engineering Support Services of Point Richmond, California was retained as the
drilling subcontractor. Borings were advanced using a truck-mounted pneumatically powered
Geoprobe Seil samples were collected in 2-inch diameter sample tubes within the drive sampler,
and then placed into 125 mL and 500 mL clean glass jars provided by the laboratory. Packing the
soil into the jars minimized headspace in the jars The EnCore Sampler was used 1o collect soil
samples intended for VOCs analysis using the USEPA Method 8260. The EPA has approved use
of the EnCore Sampler under SW-846 111, as an altemnative sampling technique for short term
sample storage followed by laboratory methano! preservation or other appropriate sample
pteparation (New Technologies, 1997). The EnCore Sampler has 2 smaller sampling tube ina T
hand}e that can be cored into the end of the 2-inch diameter sample tubes. Use of the EnCore
Sampler eliminates the need for methanol or sodium bisulfate presetvation in the field. The jars
were sealed with Teflon-lined jar caps, and labeled with the date, time, and sample name
Samples were then placed into a cooler Soil samples were shipped daily by FedEx Priority
Overnight to the laboratory under chain-of-custody procedures.

Groundwater samples were collected in 40-mL bottles preserved with HCl, 1000-mL. bottles

preserved with HCI, 1000-mL bottles preserved with Na,$,0,, and 500-mL bottles preserved

with HNO, Water samples intended for Title 22 total metal analysis were filtered using a ( 45
micton Posi filter before being preserved with HNQ,. The bottles were sealed and labeled with
the date, time, and sample name. Samples were then placed into a cooler. Water samples were
shipped daily by FedEx Priority Overnight to the laboratory under chain-of-custody procedures.

Three of the 5 shallow soil sarnples collected required use of the Geoprobe rig because the rail
spurs had been paved over with cement. At the shallow sample location SSF-8-83-0-1, it was
necessary to drill to five feet before collecting a sample since the wracks used to be 4 feet lower
than the current ground surface. At soil boring location SSF-5-SB-20 behind the manufacturing

building, it was necessary to drill through 8 feet of concrete slabs before a soil sample could be
collected.

A temporary PVC well casing was placed in three of the boreholes to allow for measurement of
groundwater levels. The relative elevation of the top of the well casings was surveyed so that a
general groundwater gradient could be estimated for the site Fach boring was backfilled with
cement grout after groundwater sampling was completed

Boring logs were compiled for each sampling location The logs contain information pertaining
to the USCS Soil Classiication system, matenal description, OVM readings, start and end times,
the date, first encounter with groundwater, and the total depth drilled. The logs also provide
information on the names of the drilling company and the sampler, drilling method, drill rig type,
drill bit size, diameter of the hole, type of grout, and the sampler type. The boring logs can be
found in Appendix B of this report

22  ANALYTICAL RESULTS

This section describes the laboratory analyses performed on the samples collected at the site
between October 8 and October 12, 1998 Soil and groundwater samples were analyzed by
Lancaster Laboratories of Lancaster, Pennsylvania for BTEX and TPH- gasoline and TPH-diesel
by EPA Method 8015/8020, VOCs by EPA Method 8260, SVOCs by EPA Method 8270, PCBs
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SECTIONTWO  summary o7 1098 Field Sampling and Lakeratory Analyses

by EPA Method 8082 and Title 22 metals by EPA Method 6010. Samples teken a1 depths of 0 10
3-feet and 3- to S-feet were 10 be held by the laboratory until a decision was made to analyze
these samples to fill in any data gaps Quanterza of West Sacramento, California was retained to
analyze the soil samples for Title 22 metals by EPA Method 6010,

In the vicinity of the Tank Farm, all soil samples from Borings 12, 13, 14 and 15 (Figure 2) were
analyzed for TPH-gasoline, TPH-diesel, BIEX, and SVOCs, based on the previous
environmental investigation (DERS, 1991) detection in soil of a relatively high concentration of
BTEX, in particular, 3 mg/kg benzene. Samples collected in the Tank Farm area at 8- to 11-feet
were also analyzed for VOCs. The water table was believed to be at 6 to 9 feet (DERS, 1991).
Groundwater in the Tank Farm area was analyzed for TPH-gasoline, TPH-diesel, BTEX, SVOCs
and VOCs The soil samples taken at G to 3-feet from Borings 12 and 15 were analyzed for Title
22 metals since they are located on a former rail spur and experience indicates that railroad
ballast rock materials may contain clevated concentrations of metals. For the same reason, the
groundwater samples from Borings 12 and 15 were also analyzed for Title 22 metals.

The soil samples collected at Borings 17, 18 and 22 were analyzed for TPH-gasoline, TPH-
diesel, BTEX and SVOCs Soil samples collected at 8- to 11-feet in each of the locations were
also analyzed for VOCs. Soil samples collected at 0 to 3-feet in Borings 16, 17, 18 and 22 were
analyzed for Title 22 metals, and the water samples collected from these borings were analy zed
for TPR-gasoline, TPH-diesel, BTEX, SVOCs, VOCs, and Title 22 metals. The water samples
collected at Borings 20 and 21 weie analyzed for each of these chemicals except for TPH-diese]
and Title 22 metals.

Boting 17 was located downgradient of the former fiuel UST removed in 1987. Borings 18 and
22 were located at the gastern boundary and the portheast comeg, respectively, of the site in order
10 cvaluate the 50il and groundwater conditions at the perimeter of the site, and 10 help delineate
potential migration of chemicals in the groundwater.

Boring 16 was located near the former Resin Stotage T'anks, and Boring 21 was located near the
Pigment Storehouse. Resins and pigments may contain SVQCs, therefore the soil samples taken
at 0 to 3-feet and 3- to 5-feet at these two locations were analyzed for SVOCs. The soil samples
collected at 8- to 11-feet were analyzed for SVOCs and VOCs. The soil samples collected at 8-
to 1i-feet in Boring 16 were also analyzed for TPH-gasoline, TPH-diesel and BTEX.

Borings 19 and 20 were located at the southern perimeter of the site. Boring 20 was located
downgradient of the former Thinner UST, and therefore, soil samples were analyzed for SVOCs.
Boring 19 was located near a transformer at the southeastern comer of the site, and the soil
sample at 0 to 3-feet and the groundwater sample were analyzed for PCBs. The soil collected at
8- to 11-feet sample from Boring 19 was analyzed for TPH-gasoline, TPH-diesel and BTEX

The shallow soil samples, S1, 82, 53, 84 and 85, were collected from the ballast rock beneath the
three rail spur tracks entering the site. All of the soil samples were analyzed for Title 22 metals.
and the samples near the Tank Farm, 83, 54 and 85. were also analyzed for TPH-diesel.
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Soil Analytical Results

Table 1 presents the resuits of the laboratory analyses performed on the soil samples from the
site. The table is organized by apalysis type and sample number, and with the exception of
benzene, only those VOCs and SVOCs detected in at least one sample are listed on the table
Results above the detection limit appear in bold type A dash in the table indicates that the
sample was not analyzed for the particular analyte The row “Depth to Water” indicates the depth
when water was first encountered during driiling.

Using EPA Method 8015/8020, toluene, ethylbenzene, xylene, TPH-gasoline and TPH-diesel
were detected in over half of the soil samples. Toluene was detected in 17 out of 24 soil samples,
and concentrations ranged from 0.006 mg/kg to 180 mg/kg, with the highest concentration in
Boring 12 at 3- to 5-feet Ethylbenzene was detected in 16 out of 24 soil samples, and
concentrations ranged from 0.006 mg/kg to 92 mg/kg in Boring 13 at 3- to 5-feet. Xylenes were
also detected in 16 of the 24 samples, and concentrations ranged from 0.024 mg/kg to 490 mg/kg
in Boring 13 at 3- t0 5-feet TPH-diesel was detected in 15 of 27 soil samples, and concentrations
ranged from 25 mg/kg to 2,000 mg/kg in shallow soil sample §3. TPH-gasoline was detected in
13 of 24 soil samples, and the concentrations ranged from 2 mg/kg to 870 mp/kg in Boring 14 at
B~ to 11-feet

Using EPA Mecthod 8260, with the EnCore Sampler, tolucne, ethylbenzene, xylene, acetone and
2-butanone were detected in less than half of the 10 soil samples analyzed Toluene, detected in 4
soil samples, ranged fiom 87 mg/kg to 200 mg/kg in Boring 15 at 8- to 1]-feet. Ethylbenzene
was detected in 4 samples, With concentrations ranging fiom 16 mg/kg 10 50 mg/kg in Boring |3
at 8- to 11-feet Xylene was also detected in 4 samples, and the range was 66 mg/kg to 260
mg/kg in Boring 13 at 8- to 11-feet Acetone was detected in 2 of the 10 soil samples, with the
highest concentration being 73 mg/kg in Boring 13 at 8- to 11-feet. 2.Butanone was detected
only once in Boring 13 at 8- to 11-feet at 3.3 mg/kg

Samples taken at a depth of 8- to !1-feet were analyzed for BTEX using both EPA Method
8015/8020 and EPA Method 8260 by the EnCore Sampler method  Toluene, xylenc and
ethytbenzene were detected in the samples from Borings 12, 13, 14 and 15 using both methods
The resuits of EPA Method 8260 using the EnCore Sampler proved to be the more accurate and
conservative of the two methods at higher concentrations. Therefore, in Table 1 the results for
BTEX using EPA Method 8260 for samples taken at 8- to 11-feet in Borings 12, 13, 14 and 15
were used 10 characterize the soil in the area of the former Tank Farm, instead of the results from
EPA Meathod 2015/8020. However, EPA Methed 8015/8020 seams t0 be more accurate z=nd
consetvative at detecting BTEX at lower concentrations since the detection limit is lower than
that of EPA Method 8260. Therefore, the results of the EPA Method 8015/8020 analyses for
BTEX were used 1o estimate the concentrations of these analytes in the soil samples.

Using EPA Method 8270, SVOCs were detected in the area of the Tank Farm The majority of
the detections occurred in Boring 12 at 3- to 5-feet, but some detections occurred in Borings 13.
14 and 15 Benzo(a)pyrene, di-n-butylphthalate, and naphthalene were detected in soil at
maximum concentrations of 0 48 mg/kp, 200 mg/kg. and 5.4 mg/kp. respectively

All of the Title 22 metals with the exception of antimony, molybdenum, selenium, silver and
thallium were deiected in the soil samples from the site The metals were found to be distributed
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SECTIONTWO unmr-umnsamm:mumm Laboratory Analyses

throughout the surface soils of the site, in particular at §1 where arsenic had a maximum
detection of 194 mg/kg and lead had a maximum detection of 4,200 ma/kg

Water Analytical Results

Table 2 presents the laboratory analyses results for the groundwater samples from the site. The
table is organized by analysis type and sample number, and only those VOCs and S5VOCs
detected in at least one sample ate listed on the table. Results above the detection limit are
presented in bold type, and a dash indicates that the sample was not analyzed for the panticular
analyte. The row “Depth to Water” indicates the depth water was first encountered during
drilling. ‘

EPA Mcthod 8015/8020 was used to analyze for BTEX, TPH-diesel and TPH-gasolinc in
groundwater. A total of 10 water samples were analyzed for BTEX. Benzene was detected in 5
water samples with concentrations ranging from 0.001 mg/ to 0 4 mgA in Boring 12 (see Figure
2). As shown in Figure 3, toluene was detected in 5 water samples, and concentrations ranged
from 0.004 mg/l to 120 mg/l in Boring 12. Ethylbenzene was detected in 7 water samples, and
concentrations ranged from 0.001 mg/lto 8.9 mg/l in Boring 15. Total xylenes were detected in 6
water samples with concentrations ranging from 0 009 mg/! to 39 mg/] in Boring 15. Seven water
samples were analyzed for TPH-diesel, and all the samples had detections ranging from 0.75
mg/l to 91 mg/1 in Boring 12. Seven out of 10 water samples detected TPH-gasoline, and
concentrations ranged from 0.22 mg/l to 380 mg/l in Boring 12

EPA Method 8260 was used to analyze for VOCs in the groundwater samples. BIEX, acetone,
2-butanone, 1,2-dichloroethane, and 4-methyl-2-pemanone were found in the [0 water samples
analyzed Benzene was detected only in Boring 20 at a concentration of 0.022 mg/l. Toluene was
detected in 4 samples, and concentrations ranged from 2 mg/l 10 150 mg/l in Boring 12.
Ethylbenzene was detected in 5 samples ranging in concentration from 0.068 mg/1 to 5.8 mg/l in
Boring 12. Xylene was detected in 6 wates samples, and the concentration range was from 0.007
mg/l to 24 mg/l in Boting 12 Acctone was found in 5 water samples, ranging in concentration
from 0 077 mgA to 530 mg/] in Boring 12 2-Butanone was detected in 3 water samples, and the
highest detection was 22 mg/l in the water sample from Boring 12. 1,2-Dichloroethanc was
detected in only one sample, Boring 21, at 0.016 mg/l. 4-Methyl-2-pentanone was detected in
Boring 12 and 13, at concentrations of 44 mg/l and 0.23 mg/i, respectively.

Groandwater samples were analyzed for BTEX using both EPA Method 8015/8020 and EPA
Method 8260. The results of EPA Method 8015/8020 were used to characterize BTEX in
groundwater since the results of both methods were very similar However, the results for
1oluene, ethylbenzene and xylenes using EPA Method 8260 in the water sample from Boring 12
were used instead of the results from EPA Method 8015/8020 since they exceeded maximum
contaminant fevels (MCLs) This was also truc fo: benzene in the water sample from Boring 20.

The SVOCs detected in the water samples from the site include the following: diethylphthalate.
2.4-dimethylphenol, di-n-butylphthalate, 2-methylnaphthalene, 2-methylphenol. 4-methy Iphenol.
naphthatene and phenol. Naphthalene and pheno) were detected at maximum concentrations of
0.79 mg/kg and 0.02 mg/kg in Borings 20 and 2, respectively
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SECTIONTWO  Summary of 1998 Field Samuling and Lahoratory Analyses

Eight of the Title 22 metals were detected in the 6 groundwater samples, and these include the
following metals: arsenic, barium, boton, chromium, copper, nickel, vanadium and zinc. Arsenic

was found in 5 water samples at a concentration ranging from 0.013 mg/! to0.113 mg/l in Boring
22

23 QUALITY ASSURANCE/ QUALITY CONTROL REVIEW

A QARQC review was performed on the analytical results for the soil and groundwater samples
collected on October § 10 12, 1998. A total of 47 soil samples and 11 groundwater samples were

collected, in addition to a matrix spike and 2 matrix spike duplicate for soil. The QA/QC review
evaluated the following items:

= Holding time review 10 check for exceedences in prescribed extraction and analysis holding
times

» Blank review (Trip blank, Laboratory method blank and Equipment blanks) to evaluate blank
results for detcctions of target analytes, as a check for potential sasnple contamination.

¢ Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control Sample (LCS),
Laboratory Control Sample Duplicate (LCSD) to review spike recoveries and spike duplicate
relative percent differences (RPDs) to evaluate analytical accuracy and precision.

The criteria for the evaluation were based on the USEPA’s Natjona| Functional Guidelines for
Organic and Inorganic Data Review (USEPA 1994).

Holding Time Review

The extraction and analysis holding time for each sample was reviewed for exceeded method
holding times The following samples were analyzed within the guidance specified holding time,
but were received by the laboratory at 8°C, exceeding the recommended temperature of 422°C:
SSF-S5.5B-12.8-9, SSF-5-8B-13-8.9, $SF-5-SB-14-8.9, SSF-5-SB-16-8-9, S5F-$-SB-17-8-9,
SSF-S-5B-18-8-9, S8F-G-SB-13, SSF-G-SB-14.

The field geologist stated the temperature bottle was lefi in the styrofoam holder in the cooler
The bottle was not in the ice in the cooler, and was not an accurate reading of the cooler
temperature. The following samples were analyzed using EPA Method 8260 outside the
guidance specified holding time: SSF-§-SB-15-8-9, §SF-§-8B-20-8-9, SSF-5-3B-21-8-9, SSF-
5-5B-22-8.9,

Blank Review

Equipment, trip and laboratory method blank results were reviewed for detections of target
analytes. Ttip and equipment blarks are analyzed in the same manner as field samples. The trip
blank is prepared by the laboratory and is not opened in the field, and it is used to assess the
potential for sample contamination due to sample stotage and analysis within the laboratory. The
equipment blank is prepared in the field using laboratory supplied “blank™ water. and is used 1o
assess the potential for sample contamination as a result of sample collection. handling, storage
and analysis Laboratory method blanks consist of reagents specific to each individual analytical
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SECTIONTWO  Summary of 1958 Foki Sampling and Lahoratory Analyses

method that were prepared and analyzed by the laboratory in the same manner as the regular
samples, therefore enabling the measurement of contamination within the laboratory.

There were no target analytes detected in the trip or laboratory method blanks Zinc was detected
in Equipment blank #4 at 0.337 mg/l. Zinc was detected in three of the project groundwater
samples, but at concentrations not cxceeding 0.041 mg/1.

With the exception of the elevated reporting limit for zinc in Equipment blank #4 as discussed
sbove, laboratory and sample collection procedures were considered acceptable, and not a
potential source of sample contamination.

MS/MSD, LCSACSD and Replicate Review

Sample spike and sample spike duplicate samples are prepared within the laboratory by dividing
a control sample into two aliquots, then spiking each with identical concentrations of specific
analytes. The spike samples are then analyzed separately and the results are compared to
determine the effects of the sample matrix on the accuracy and precision of the analytes
Accuracy is assessed by the caleulation of the relative percent recovery (RPR) and precision is
assessed by the relative percemt difference (RPD) US EPA considers an RPR between 25% to
130%, and an RPD value less than 20% to be acceptable (USEPA, 1994).

Leboratory control sample (LCS) recoverics, matrix spike (MS) recoveries and spike duplicate
relative percent differences (RPDs) were reviewed as a check for analytical accuracy and
precision. The LCS is a known sample made by the laboratory for a specific analyte that is
analyzed by the laboratory, and the percent recovery is compared to the original added amount of
the analyte The MS is created by the laboratory by taking a control sample of soil/water and
adding a specific analyte, analyzing it, and then comparing the percent recovery 1o the original
analysis of the soil/water sample. The replicate sample is a means by which the laboratory can
internally evaluate its precision and accuracy, by taking a replicate of a field sample, and then
comparing the RPR and RPD. Recoveries and RPDs for the different analytical methods can be
found in the following table.
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TABLE 2.7, QUALITY ASSURANCE/QUALITY CONTROL REVIEW

e

— ..

Compound LCS LCSD RPD for MS MsD RPP for
Recovery  Recovery LCSD  Recovery  Recovery MSD
(%) (%) Recovery (%) %) Recovery
(*e) (%)
EFA Method 80108
Mezzls in soil 84 9-96.7 37123 29-106 023
Metals in water 98-105 93-115 p-14 90-107 89-106 0-2
Antimony in water 100-104 102-108 -3 103-107 104-106 0-1
EPA Method 7470A
Mercury in soil 100 99 98 0.97
Mercury in water 99-100 103-115 4-14 57-90 63-89 -8
EFA Method 7060
Arsenic in soil 92 71 64 5.7
EFA Method 7421
Lead in soil 106 31 6 64
EPA Method 7740
Selettium in soil 104 &4 60 66
EPA Method 7841
Thallium in soi 110 112 13 1.4
EPA Method 8015/8020
Soil i03-117 80.112 24 91-103 25-105 0-5
Water 75-116 77-111 0-4 97-117 95-130 2-28
EPA Method 8082
Soil 75-81 76-81 0-1 69-77 69.77 0
Water 7277 74-20 2-4 66-81 65-79 0-3
EPA Method 8260
Sail 73-133 98-129 n-12 56-108 65-113 0-9
Water 68-137 72-124 0-15 72-123 55-137 0-20
EPA Method 8270
Soil 45.111 45-105 0-29 $-98 10-118 0-166
Water 26-112 24-112 0-16 43-114 39-118 0-25

The LCS and MS recoveries for Method 6010, except for three metals. were within lab.oramr}
control limits and indicate acceptable analytical accuracy and precision. Batch matrix spike and
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SECTIONTWO  Summary of 1998 Flelt Samipling and iaberatory Anslyses

spike duplicate recoveries for antimony, chromium and manganese were outside control limits.
however lab control spike recoveries met acceptable criteria. Method 7060 for arsenic and
Method 7740 for selenium both had matrix spike duplicates that had recovery outside the control
limits, however the recoveries were confirmed by re-analysis indicating matrix interferences. The
lab control spike recoveries in both analyses were in control

All RPRs and RPDs for EPA Method 8015/8020 and EPA Method 8082 were within laboratory
confrol limits and indicate acceptable analytical accuracy and precision.

The MS and MSD recoveries for EPA Method 8260 for toluene in soil sample S5F-5-SB-12-8-9
were out of the laboratory control limits of 56% to 150%. The MS RPR for toluene in this
sample was 193%, and the MSD RPR was 223%. The LCS and LCSD recoveries for
chlorobenzene and styrene were both outside of the laboratory control limits The RPR for
chiorobenzene was 118%, exceeding the mnge of 69% to 117%, and the RPR for styrene was
120%, exceeding the range of 75% to 116% The LCSD RPD for chlorocthane was 37%, which
exceeded the maximum RPD of 30%

The high MS and MSD recoveries for toluene in soil sample S5F-§-SB-12-8-9 caused the data
point to be disqualified, and should be considered only an cstimate of the concentration of
toluene in that sample. The LCS recoveries for chlorobenzene, styrene and chloroethane do not
effect the field data since none of these analytes were detected in soil or groundwater.

Numerous analytes in both soil and groundwater LCS/LCSD and MS/MSD samples for EPA
Method 8270 exceeded the laboratory control limits, but this does not affect the field data set
since these analytes were not detected in any of the field samples.

Laboratory replicates were prepared and analyzed Al replicate relative percent differences were
within the precision acceptance range.

Oversll QA/QC Assessment

The results of the QA/QC analysis for soil and water indicates acceptable levels of analytical
precision and accuracy.
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SECTIONTHREE Low-Risk Site ClassHication

This section presents the findings of the site classification process and describes the results of the
risk-based evaluation for the site. The site classification was performed according 10 the
requirements of the RWQCB (1996) directive that is intended for the regulatory and technical
audience to expand on the interim guidance provided in the December 8, 1995 letter from Walt
Pettit, Executive Director of the State Water Resources Control Board. The interim guidance
addresses the findings of a report entitled “Recommendations to Imptove the Cleanup Process
for California’s Leaking Underground Fuel Tanks (LUFTs)” issued by the Lawrence Livermore
National Laboratory (LLNL). The LLNL (1995) report indicates that natural attenuation of
petroleum hydrocarbons is an important factor in stabilizing plumes and may be the only
remedial activity necessary in the absence of free product. The LLNL report found that
petroleum plumes tend to stabilize close to the source, generally occur in shallow groundwater
and rarely impact drinking water wells in the state Based on this information, Mt. Pettit’s lettet
urges cleanup agencies to proceed aggressively to close low risk soil only cases and discontinue
active remediation of low risk groundwater cases.

We realize that the site is not a fuel-only site due to the presence of non fuel-related chemicals
such as chlorinated compounds However, the criteria developed by the Agencies for fuel sites
can be applied to the site based on the following rationale.

The fate and transport propertics and toxicity of the chemicals of concern (COCs) at fuel sites
(BTEX, PNAs, lead and additives) are comparable to the pioperties of the COCs at the site.
namely 1,2-DCA and other VOCs, BTEX, PNAs, and metals, some of which may be fuel-
related. For instance, benzene and 1,2-DCA are VOCs that manifest similar mobility and
volatility due to relatively low soil adsorption coefficient (Koc less than 100 ¢c/g), moderate
Henry’s constant (H* of 0.22 and 0.04, respectively), and solubility in the thousands of mg/!
(USEPA 1998)

Benzene and 1,2-DCA have also similar carcinogenic potential, with slope factors of 0.11 and
0.07 [1/(mg/kg-day)], respectively (Cal/EPA 1994). Most important, published environmental
degradation half-life (Howard 1991) ranges from several weeks 10 a maximum of two years for
benzene and a one year maximum for 1,2-DCA Combining mobility, persistence, and toxicity
properties, 1,2-DCA in the subsurface is about as potentially hazardous as benzene.

The other COCs at the site are semivolatile compounds and metals with refatively low mobility
and valatility, similar to fuel-related PNAs such as benzo(a)pyrene (BaP) and naphthalene, and
metals such as lead. Combining mobility, persistence, and toxicity properties, it is concluded
that, from the standpoint of contaminant migration and potential health impact, the low risk
classification critetia are applicable to a broad range of non-fuel related chemicals In particular.
these criteria apply to the environmental setting and COCs at this site

According to the RWQCB (1996), the low-risk groundwater case must satisfy the following six
conditions: ‘

1 Aciive Source Removal: The leak has been stopped and ongoing sources, including free
product, have been removed or remediated

2. Adequaie Site Characterization: The site has been adequately characterized
3. Verification of Plume Stability: The dissolved hydrocarbon plume is not migrating.
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SECTIONTHREE Low-Risk Site Classification

4. No Impact on Water Resources: No water wells, deeper drinking water aquifers, surface
watet, or other sensitive receptors are likely to be impacted.

5. No Impact on Human Health: The site presents no significant rigk to human health.
6. No Impact on Ecological Receptors: The site presents no significant risk to the environment.

The full RWQCB description of these conditions is provided in Appendix D Conditions 5 and 6
above require a risk-based evaluation that includes the development of Site-Specific Target
Levels (SSTLs) as presented in Section 3 7

3.1 CONDITION ONE: ACTIVE SOURCE REMOVAL

This condition requires that the leak(s) to have been stopped and ongoing sources, including free
product, have been removed or 1emediated Based on the field investigation results, the following
areas represent potentially active sources of contamination that may warrant remedial action;

» The Former Tank Farm A1ea, where 1elatively high concentrations of VOCs and SVOCs
were detected in Borings 12 and 15 (see Figure 4). The likely sources of chemicals released
in this arez are the former aboveground tanks and piping at the Tank Farm, or the former
underground fuel tank and piping at the southwest comer of the Tank Farm (F orklift Truck
Tank}, and the “Former Thinner Underground Tank™ and piping (Figure 2). Since the
aboveground and underground tanks and piping have already been removed, these structures
do not represent an ongoing source of VOCs and SVOCs. However, the concentration of
xylenes detected in soil are of the same order of magnitude of the saturated soil concentiation
estimated using the ASTM (1995} equations (about 500 mg/kg). This indicates that free
product may be present in soil in those areas.

» The ajcas near sampling locations $1 and Boring 22 where relatively high concentrations
(with respect to PRGs) of arsenic and lead were detected in surficial soil (sce Figure 4).

» Since detected chemical concentrations in groundwater are significantly lower than solubility
timits, we conclude that the shallow groundwater does not represent an active chemical
source (sec Figures 5 and 6).

The potential impact on human health and groundwater quaiity of the above-described arcas and
the need for removal action are addressed below as part of the discussion of the other conditions
The source areas need to be delineated in more detail before making remedial action decisions. It
is our opinion that Condition One may be satisfied by performing remedial action based on the
criteria discussed below.

3.2 CONDITION TWO: ADEQUATE SITE CHARACTERIZATION

This condition requires adequate characterization of the site. The site subsurface has been
characterized by drilling eleven soil borings and collecting grab groundwater samples Soil and
groundwater samples were analyzed for metals, VOCs. SVOCs. Total Petroleum Hydracarbons
as gasoline and diesel, and PCBs in accordance with the Work Plan approved by the County The
outcome of these activities was the identification of the potential active source areas
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SECTIONTHREE Lew-Risk Site Classitication

Additional characterization is needed to delineate the extent of VOUCs in soil at the former Tank
Farm Area, and of arsenic and lead in surficial soil near locations S1 and Boring 22 (see Figure
4). Delineation of groundwater conditions needs to be performed for VOCs and SVOCs

downgradient of the Former Tank Farm area, and for aisenic downgradient of Boring 22 (see
Figures 5 and 6).

Relatively low concentrations of VOCs and SVOCs in groundwater were detected at Boring 20,
near the former Thinner Undergiound Tank. These VOCs and §VOCs are of limited extent as

they are not found in groundwater from Boring 18 located downgradient of Boring 20 Therefors,
no additional delineation is warranted at this location.

In our opinion, Condition Two may be satisfied once the additional delineation activities are

performed

3.3  CONDITION THREE: VERIF.CATION OF PLUME STABILITY

This condition requires that the dissolved hydrocarbon plume is not migrating. Groundwater
conditions have been characterized by analysis of grab groundwater samples from 11 borings on
the site, and measurement of the groundwater elevations was performed in order to calculate the
groundwater gradient and flow direction The extent of the VOC groundwater plume has been
established on the site, and is limited to a portion of the former Tank Farm area (see Figure 6).

It is ow opmion that Condition Three may be satisfied afier reconunendations for
characterization of the downgradient extent of the groundwater plume at the former Tank Farm
area are implemented as described below under the Recommendations section

3.4 CONDITION FOUR: NO IMPACT ON WATER RESOURCES

Condition Four requires that no water wells, drinking water aquifers, surface water, or other
sensitive receptors are likely to be impacted

Based upon a search of registered water wells performed by EDR, Inc., no water wells are known
to exist at the site or in its vicinity. The ncarest surface water body is the channeled Colma Creek
located approximately 3,500 feet to the north. The nearest open water is a slough located
approximately 2,000 feet to the east, which connects to the San Francisco Bay 1.5 miles to the
east (see Figure 1).

The 1995 Water Quality Control Plan for the San Francisco Bay Basin identifies this site as
within the South Bay Basin, San Mateo Plain sub-basin. The beneficial uses of groundwater
within this sub-basin are: existing uses as municipal and domestic water supply. industrial
process water supply, industrial service water supply, and potential agricultural water supply .
Bascd upon the distance to the nearest stream o1 surface water body. we believe that there is no
potential for the site contaminants to impact surface water bodies The distance to existing wells
(at least 3/4 mile to the south) indicates thar the potential for impacting existing wells is
insignificant We conclude that when downgradient characterization of the groundwater plume is
completed as recommended below Condition Four may be satisfied.
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3.5 CONDITION FIVE: NO IMPACT ON HUMAN HEALTH

Condition five requires that the site not pose a significant risk to human health. This condition
was met by performing a risk-based cvaluation following the ASTM RBCA guidance (ASTM
1995). As part of the cvaluation, a set of risk-based site-specific target levels (SSTLs) was
developed. The SSTLs represent soil and shallow groundwater concentrations protective of
human health at the site. Comparison of site concentrations to the S5TLs indicate that chemicals
in the site subsurface do not pose a significant human health risk (see Tables 10 and 11).
provided that the areas exceeding SSTLs are remediated (see Figures 4, 5, and 6). These areas arc
associated with the source areas described in Section 3 1. The source areas will be further
delineated and characterized as described in Section 3.2. The human heglth nisk evsluation is
described in detail in Appendix A. Based on the ahove considerations, we conclude that
Condition Five may be satisfied once Conditions One and Two are satisfied

3.6 CONDITION SIX: NO IMPACT ON ECOLOGICAL RECEPTORS

This last condition requires that the site does not pose » significant risk to the environment. This
condition is met by the absence of ccological receptors in the arca as well as the lack of potential
for off-site transport of chernicals. The site is located in a highly industrialized and urbanized
arca and the site and its surroundings consist primarily of paved surfaces. As shown on Figure 1.
there are no sensitive environments or habitats that could support flora or fauna at the site or in
its vicinity to a ¥ mile radius (c.g , wetlands, strcams, creeks, parks, wilderness areas, and open
spaces) The absence of ecological receptors and suitable habitat renders all potential ecological
exposure pathways onsite and in the vicinity incomplete. In addition, once the groundwater
plume has stabilized and the concentrations are decreasing 01 asymptotic (as discussed in Section
3.3), the potential for off-site transport of chemicals to distant off-site receptors such as the San
Francisco Bay will be reduced. Based on the above considerations, we conclude that Condition
Six may be satisfied when Condition Three 1s satisfied,
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The CONCLUSIONS of this study are the following:

» The conditions of the RWQCB (1996) guidelines for the classification of the site as a low-
risk groundwater case will be satisfied once the chemical sources are delineated and
removed, and plume stability is verified.

» Based on the results of risk-based evaluations, when the above-described soil sources are
remediated, we evaluate that site s0il and shallow groundwater do not warrant further
consideration related to protection of human health.

The RECOMMENDATIONS of this study are the following:

» Delineate Iateral and vertical extent of the sources of chemicals in soil. Perform appropriate
soil remediation activities for the source areas.

s Collect grab groundwater samples downgradient of the site 10 evaluate the extent of the
plume Ata minimum, two monitoring wells should be installed along the plume centerline.
One well will be placed near the sources, the other at the front edge of the plume. A third
well should be Jocated in an upgradient location. These wells will be monitored for several
quarters, until plume stability is demonstrated.

» Once the sources are delineated and remediated, and plume stability is verified, we
recommend that the County of San Mateo grant site closure More details about the
recommended remedial activities are provided below

Soil Excavation in Areas Impacted by Arsenic and Lead

Soil should be excavated from the two areas whete the concentrations of lead and arsenic in soil
exceed the SSTLs. For arsenic, soil should be excavated to the SSTL of 22 mg/kg (Table 10),
which is consistent with soil background concentrations in the area For lead, soil should be
excavated to a target level of 1,000 mg/kg lead, which is the USEPA PRG for a
commercial/industrial site use. Excavated soil containing arsenic and lead should be stockpiled,
sampled and characterized, and disposed off-site at an approved waste management facility A
work plan should be prepared describing the sampling methods to confirm that seil containing
arsenic and lead exceeding target levels have been removed. The work plan should contain
provisions for control of dust, and fer protection of on-site workers, and offusite workers during
the s0il excavation and transportation activities.

Soil Excavation in Areas impacted by VOCs

Excavation at the former Tank Farm area should be performed to remove soil with VOCs at
concentrations near saturation For xylene this corresponds to a target level of 496 mg/kg. The
excavated soil should be stockpiled, sampled and characterized for off-site disposal at an
approved waste management facility. A work plan should be prepared as described above for the
handling and disposal of soil. Sampling of the sides and bottom of the excavation should he
petformed in accordance with the plan to document that soil exceeding the target level has heen
removed.
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Backfilling

The excavation areas should be backfilled with clean =oi] to an elevation approximately equal to
the original grade The backfilled soil should be properly compacted 10 reduce the potential for
setilement The work plan should provide recommendations for proper backfilling methods, a
recommended relative percentage of compaction and field density testing methods.

Management of Excavation Water

In the former Tank Farm area it is anticipated that 50il excavation may extend to the top of the
groundwater table. The depth of excavation of soil will not extend deeper than the groundwater
table. While free product is not anticipated at the groundwater table, we recommend that the
work plan include an option to use a vacuum truck to remove limited amounts of groundwater
from the excavation at the former Tank Farm. The removal of groundwater from the excavation
would be an immediate remnedial method to remove 1esidual VOCs and SVOCs in groundwater

i

Plume Extent Dalineation

The downgradient extent of the groundwater plume containing VOCs and SVQCs should be
evaluated An exploration plan should be developed 1o collect grab groundwater samples
downgradient of the former Tank Farm. The exploration plan would include locating
groundwater sampling points along the eastern property line, and within the public right-of-way
of Linden Street east of the former Tank Farm. Geoprobe o1 direct push methods could be used
1o collect grab groundwater samples. Groundwater samples should be analyzed for the VOC and
SVOC compounds found near the former Tank Farm.

Evaluation of Plume Stability

Based upon the results of laboratory analyses of giab groundwater samples, several groundwater
monitoring wells should be ingtalled to monitor the stability of the groundwater plume. A
minimum of three groundwater monitoring wells should be installed to evaluate the groundwater
gradient. One groundwater monitoring well should be located near Boring 13. One groundwater
mohitoring well should be located at the downgradient limit of the groundwater plume. A third
groundwater monitoring well should be located in an upgradient location to provide background
groundwater quality information.

The groundwater wells should be sampled quarterly and the samples analyzed in the laboratory
to evaluate changes in concentrations of VOCs and SVOCs in groundwater to verify plume
stability. Groundwater Jevels should be measured to evaluate changes in groundwater gradient
cach quarter. It is anticipated that at 8 minimum four quarters of groundwater monitoring may be
required to provide an evaluation of the stability of the plume.

Natural Attenuation

Based upon the comparison of VOC and SVOC detections in groundwater 1o S5TLs we believe
that the site may be redeveloped for commercial/industrial use without the need for active
remediation of the groundwater plume. Following source removal, and documentation of plume
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stability, natural attenuation and degradation of the VOC and $VOC compounds in groundwater
is the remedial option considered most suitable for this site.

Arsenlc in Groundwater

At one groundwater sampling location (Boring 22), at the noith cotner of the site, the
concentration of arsenic in proundwater is reported at 0.113 mg/l, which exceeds the SSTL of
0050 mg/l. At that location the site is about 100 feet wide with the upgradient property line
about 25 away. A railroad right-of-way off-site is located upgradient of Boring 22. To explore for
evidence of an upgradient source we recommend that several grab groundwater samples be
collected from near the property boundary upgradient of Boring 22 apd be analyzed in the
laboratory for arsenic We also recommend that several grab groundwater samples be collected
from locations at the property line downgradient of Boring 22 for arsenic analysis. The results of
groundwater sampling and analysis should be evaluated to establish the extent of groundwater
with arsenic exceeding the SSTL and whether further actions are needed. The SSTL for arsenic is
established as the Maximum Contaminant Level for dnnking water. This is a conservative
approach for an industrial/commercial use of this site where there is a Jow potential for
groundwater 10 be used as a drinking waler source. Further actions may therefore not be needed
once s0il containing arsenic is removed and the groundwater is charactetized.

URS Creiner Woodward Clyde X1 WAETEWARTOWAPRO ECATIFONT~REPORTIRE PORT DOCYS- AR aot0ax 43



SECTIONFIVE Roterences

Amenican Society of Testing and Materials (ASTM). 1995, Standard Guide for Risk-Based
Corrective Action Applied at Petroleum Release Sites. E 173995, November.

Califomnia Air Resources Board, 1996 Summary of 1995 Air Quality Data - Gastous and
Particulate Pollutants.

California State Water Resource Control Board, 1995. Interim Guidance on Required Cleanup at
Low Rigk Fuel Sites, Dacember 8.

California Environmental Protection Agency (CalVEPA) 1992. Supplemental Guidance for
Human Health Multimedie Risk Assessments of Hazardous Waste Sites and Permitted
Facilities OSA. July,

Cal/EPA. 1994 California Cancer Potency Factors: Update. OEHHA. November 1

Calabrese, E. 1, and P. T Kostecky. 1993, Hydrocarbon Contaminated Soils, Volume III,
Chapter 16. Lewis Publishers.

Department of Toxic Substances Control (DTSC) 1994 Preliminary Endangerment Assessment
(PEA) Guidance Manual.

DuPont Envitonmental Remediation Services (DERS), 1991. Limited Environmental
Assessment Du Pont Automotive Products, 160 South Linden Avenue, South San Francisce,
California, October 15, 1992

Guerin, M. R, et al 1984. Comparative Toxicological and Chemical Properties of Fuels
Developed from Coal, Shale, or Petroleum. Oak Ridge National Laboratory. Presented at the
1984 Spring National Meeting of the American Institute of Chemical Engineers, Anzheim,
CA, May 20-23.

Lawrence Livermore National Labozatory (LLNL), 1995 Environmental Protection Department.
Recommendations To Improve the Cleanup Process for Califomia’s Leaking Underground
Fuel Tanks (LUF I's). October 16.

Regional Water Quality Control Board (RWQCB) - San Francisco Bay Region, 19962
Supplemental Instructions to State Water Board December 8, 1995, Interim Guidance on
Required Cleanup at Low Risk Fuel Sites. January.6.

RWQCB - San Francisco Bay Region, 1996b. 5an Francisco and Northern San Mateo County
Pilot Beneficial Use Designation Project - Status Report April 17.

United States Environmental Protection Agency (USEPA). 19892 Risk Assessment Guidance
for Superfund. Volume I: Human Health Evaluation Manual. EPA/540/1-89/002.

USEPA. 1989b Exposure Factors Handbook EPA/600/8-89/043

USEPA. 1990. 40 CFR Pant 300, National Oil and Hazardous Substances Pollution Contingency
Plan. Final Rule 55(46): 8640-8669. March 8.

USEPA. 1991. Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions
OSWER Directive 9355.0-30. April 22,

% Greiner Wosdwand Clyde XA WASTEWMACOMAPROECOURONT~ IIREPORTREPONT DOCKA-MAR 990AK =1



SEB’I’IIINF IVE | Refersnces

USEPA. 1992, Supplemental Guidance to RAGS: Calculating the Concentration Term.

Intermittent Bulletin, Volume 1, Number 1, Office of Solid Waste and Emergency Response,
Washington, D.C. PB92-963373.

USEPA 1994 Nagtional Functional Guidelines for Organic Data Review February.
USEPA. 1994, National Guidelines for Inorganic Data Review. February.

USEPA. 1998 Region 9 Preliminary Remediation Goals (PRGs). May.

Walsh, D.J., &1 a]: 1984. Indoor Air Quality, CRC Press.

Woodward-Clyde. 1998 Proposed Approach for Risk-Based Site Clagsification. Letter to Ms.
Elizabeth Rouan. September 8.

URS Srainer Windward Ciyde X\ VWA TEWARGOMARRD, [ECOUPONT - THEPORTVEPOHT DOCSMAR-Sn0Ax -2



IO ) SO - Ml

l‘ll‘l||l‘l i e IR ]
“eipieg 0 g Rty B SySS
M-
N8 0 N0 e 0 M A B A - I 0 7§ Y R S B I it S O W S
[ 3 (AT _.m =t Er i1 TT—3=-1-I 1l - [-({ml-]-~Jml - —-|w] ~ -1~ 71-1°F>3=-1=-1" 1"
> > Ear 5B »[ - ~ [S9> § = - - - - - - ~ -~ — > - = >| ~ ~ [fax] — = 1> | — — - - - - - - >
[EN 333 1> I>] 1> — - 1> - - - — - - - = = - > = - [F3 - - 53 - - LI 1 — - - = - = - - 1>
2 5 ol ST 3 o N N W I S W A A S N 5 1 A S € -4 G W £ 3 M Wl 1 3 N AN M M M TS Wk B 2+
iF o O T R O I Y M I S N S N WOV 3 PR N 5 N =T =1i=1 -1 -1 - |-|=-Fr=3%-1-"
slolsloelel T Tl =—1l-1-1-1-t-1-1 -~ [{-Je Tl 11| - |[-Jt&1 -1 "L -~ 1-1 -+ - | "}~ *
1> >] e | e = -~ ] - - el - = -~ ~ - = = _Wﬂvl - i »d - —Jia>») ~ 1T~ {ia>] ~ -~ -~ ~ = = d i i L
[ [ - = =1 -t -1 - ~1~ ~ 1 - = = S L D A N N M =T [ = -~ - r
N EE Ea
3 I T =TT Il jal-i-|wl - 1T-ToT -1 -4 _-1"-"1"-1""1_-
o it B 3 e W D MG S S W S O . B S X W 3 I 50 ot S S WA S0 B <
1502 ] ST i - - o | - L - - - - - - G 3 - >f - BN 2 E) - > - - -~ ~ - ~ -~ - (3]
we [iv e [Tarmn ] ~ ~ ]~~~ 1-1-r-T1T- - = =] -~ % ~Josl - | - |sev] ~ | - Q&es] - | - ¢ - 1= 1 =] = = -~ 1w
T [Te) ux |ew N SN R P NN N SN I S R R T - - MG A - S N W I N B I I G BN N i N N
4_|ml_|q..lm_|..m L T B N W N N N N N T N 0 T wRl-1-1#al-1-1 - 1-1-1-1-1 - 1%
[LE XN M EN KEN FEN D T -1 -1 -ft-1 -1~ F -] = T I N G N = =1 -1 -1 1 1- = = S = = >
o T R B IR I B i M B G O D S M ¢ 13 M I R I IS R I S S NN I RO B M N 06000 W R B B2
- - - -~ - > - > > > > v » » - - [L EJ > > | 85w i > | > 3 3 ~ s> > [ EX ] uﬂl [ ]
-~ - - - = AT T E] ) | > e (R[] — ~ | > EF I S > > IFe»> s~ | > [TERE ] [3 >
o = =1 = Li&¥ > > El Slkai e | Ee L el ~ - L5 ] > > > > S ile> > - > T EEYTE >
= - - ~ C > 5 > > > »| r > - = | 7%> | Fe> | P > > SR | i >~ e > >lices | we T are | >
=1 -1 = = | ~ Jon> Mo [we> visas s as | v eslecer] ~ | —~ {rvas | res | Fo [ki wlawalaraolare > oo > feins] ~ e [awsjeies|ta> | arn | on >
- | = =TS e [ > L > 6e>] P> Shkes] = | — [ FeF | re> > > BriBCie En> [ke=] - [mu> [WirCerliEa> | ex | ot r
=1 = =1 = lewrine> > B R PN > RS R S] - b I R G B L > >lore = [T e > [ - > TEarlec | 6% | &F
ol = = - ol 3 EFEC1ES >R >| KR > £l =T > [ em | vn> B0 I E] e | = [RcE> (e > >eu > E > | $L> 3
=1 = = I > > > IS [ = | re Shea>| - | = [ Fer | wv CERLSE TH as] o |~ [Ees iespn=iece>] is | o | 486
- - ~ - ~ > > > > E * > >er] — — 1 Fo> > | Fe> LiBh>{ g F3 i CTE g ] — | N> EC% | Bn> | K> (K> £
- [ il = - 3 > > T LI 1) BT R = T#i> | Fer | P> i e E [ N > ] ice> DI TH > >] pie> | &T 3] “
-1 = = I S 5 T ¥ 3 > e LS| e ShEces] = § = [ 7> | e | e > >I5Ew 5 [ore > [aa> e~ e SHeesoier | £1 | 51 .
-~ ) - - — s s > E] > > 73 1 ¥ mu e > > > > HIEl 3|~ 1L > e > | 6h § iR ]
- = = =1 -~ > ¥ > 3| I ] > >AeS] — > | Voo | s > L » SHEE> 1158 ﬂ__|..|,lu_v <L 3 S a | & >
¥ =1 - =1 = 1) > > e NS e >] P fREpie>] — |~ | Fa> | wa> e TEe> TRIa v i e in > | ~ [akw> 5 [CERraECE »
- - - - ~ N> e > El > Bl Iia B >l - Lo B L AL EECTE [ E >[I B E > —~ [ ! AN A TR
- - = = - >N > > >, ] K> > = =~ 1P e | e JRE> e[| it Y > EXT X
i - e > > > > o[ rar e = | = [ e | rir [EEr arive o e loru s (v ~ [ecer [ Kesper[iEer | vi | ¥% { 1
L I B TIwns i fes i er]ecn | ver liessdcna] - | — | vvs | rs | e | Y] B E R 3 B e T e ey ey | o e | ¥
- - - = T =
= = e T 1 - [t ] -~ ~
-
S T I N N N A T N N N T B S AT BN STEN EN A o s 3
> ] -~ ~ T | il> ] M > - ~ | X*] - ~ >« R > | % [ - ol 1 [ sl Er> [ ol [ K| ™ | [
fad - = -~ - > H > L I (od - > - - L > [ 1] = - |l | A | &k [ ] e Pl ] e | W [ ]
= -1 -T-7= sewerpeonis] -~ |~ Ten ] -7~ H - ] N | e ol I 7] L [ W«
- = - - l E) gy - il LI 11 KX = > - =] potrs | N | BB - - b wr{ e el o BN RENYT AN -EN ] [4]
- - -~ ~ - = ~ ——ig>] - - >~ > > - — TR > B > > > >lIpe> > )
il = - = fud [ [] [] [ [] ] B o [1] L N [3 [] [) [1] * [ [ [3 [] ] H 1] [1] [+ I L L [
Bl A § NI N|EN . 1/84]% A § m 1 m
m m 8 § | ww—
k ElEIE|E/E/E 1HHEHHEHHE 1K
= t| £ ¥ : z £ £ 3 B}
.
[Ex/8w] SFEINVS ‘TIOS 04 SLINSTH SISATYNY AHOLVIOIYT A0 AAVIWHNS 1 ATEYL
— T — o — e e U — [PE— s ——— e " — T — —— S —



AT L~ el

LK1
TPIOA S izl SERIEA SO W
E ]
ST = = = T, FiE - E o = = (1]
> - .- - ™ 0> K [ e = = o> Mmppo——
T - = - > o> [oiEd e = - e
[ e = = - > 0> ETE > - = L
[— s = = = 00> i ™ 150> o> - = oo
e = - = [ 0> w0 o > - = o0 i)
| fom> = - - L EN o e 0> = - T
W - - = T > To00 > R0 WO0L> = - 0000 >
e - - = 00> [([T13 [[3-Ed e > = - o>
o - = = 2] 0> 1] [ L B - (i)
[iiEd = = = ETES [ [ D 0 > = = g > o)
[[1ta - - = L) R o0 > a7 ~ = oy W
ITE - = = WG o> o> 00> = = W MrmppY. ).
e = - = [Eo ~YEEE [7R] (23] - = e
> - = - 113 0> Tre > 06> = - e >
10> =~ = - [LE] 18> in> o> - = e ey
CITY = = = G [ITiEy ) [ = e
E] B - = o> Th> [ Th> - - N>
DR PR Vald
- | = I = | goo> ] - = L -~ | = - [ = - 1
e
frig 10> o0 > = [-CE Lk FiFe o > 00> 30> EL
T0> e = 3] = 0> B> e [ T > o> TH
Tira = 50> Wi > = o> L [T E (1%} i (355 o > -
ELE] 0> ks = Wo> B THD> T chie L E [F23
[n> [ ) = 100> 00> [ > T (LB [ E
g > FIi) 5 = TiE 0> o> o> 100> 5 woe
TIFg > 110 > [ - > 0> TG > et [ E) CiE ()
FIg0> TH> o> = 10 > TE 1Tk 3] :ﬂ > A5 =
e 00> oD > 108> o> o> 1> o> 3] 3
= [ W 5 B = 5 [ E B 5 El [ila i 13 o I I
o > E1E i = Wos o> 5 E: 19> [iZ] [
e o> Ly = W e o> fxd 1] 13 [ Py
Al “Er0> 13 = Es ™ We> 15 7 [ (3
60 - < - 73] 1] - ¥ Tl (3 T3
00 > > L) - E 1L [~ e > (3 3] 3 T TPl
i W 0> 1) = e 1] 0 > 1 Y 3] 3
e > [0y B 00> = OG> e [ i ® i G iyl
To0D > 000 > =) - 060> I o> 1] 3] e > i g
[ & T ] oL CE fLRE] o (] T T [ S
L IARA Tl Rl | el Kl [ ) Wl [ Hegnl e
TAR-O-aE TE-R5-oraee KErisy SEETodss A-EE-rdsS o T O TR T 3L P FRASTHIEY | TTARONSS LA Seaeg 1 g
[1/2m) SN YS HALYA 304 SLINSTE SISATYNY AHOLYIOEYT 40 AYVINHAS T TTHYL
o - - - — - - — — — - - PR PR — S e st



g

Ay

{, bz o agmtcationsy s e
i | :

—i) 1 SN
>

1

BEE-210

[} }

)
S —" —

2]
[
[T
[F]
[}
1]
33
1o
]
1)
]
[+
¥ -
2}
al
3
34
(¥]
7]
32
193

18 QLU L L
mw Jnjﬂ B R

T
1]
]
1
4
4
]
1
11
11
[
1
1

TABLE 3. TIER 1 COMPARISON OF SOIL MAXIMUM DETRCTIONS WITH PRGs
IM-I_I
L L]

a—
[
Y.
.
n___1
Fr N i
1h
——
[X]

_".‘H-__ Misbar of
T
q0
1P
1
31
11
i
T
al
Fi]
A,
an__
' T 3
3
F1]
T
21
T F
FT
i
3
il
11
1
)
i
i
PRSG = Pralimbiery Rumadlal Goal. USEPA |99, Ragion ¥ PRI Tubing, May.
Exvesdances of PG we obial

“Tusbow - Tk 3 Tioe | 3

o LA LY !
e e - e —staoea _mpr—ee B T A E N e — S




=
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TABLE 5. COMMERCYAL EXPOSURE FACTORS AND ENVIRONMENTAL PARAMETERS
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TABLE 6. CONSTRUCTION EXPOSURE FACTORS AND ENVIRONMENTAL PARAMETERS
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TABLE 7, RESIDENTIAL EXPOSURE FACTORS AND ENVIRONMENTAL PARAMETERS

FARAMETER
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Appendix A
Bisk-Based Evaluation And Development Of Tier 2 $5Tis

INTRODUCTION

As mentioned in Section 3.5, Condition Five requires that the site does not pose significant risk
to human health. This condition was addressed by performing a risk-based evaluation according
to the ASTM RBCA guidance (ASTM 1995). The RBCA methodology is a consistent and
comnprehensive approach to risk-based remediation of site contamination based on the protection
of himan heaith and environmental resources (e.g., groundwater quality). RBCA is also a risk
management o0l that may be used to support the selection of appropriate remedial measures.
The RBCA methodology evaluates sites according to a tiered approach of increased site-
specificity and released conservatism. Tier ] is applied to initially classify the site, and screen for
chemicals and areas of concemn using non-site-specific risk-based screening levels (RBSLs). 1f
necessary, risk-based site-specific target levels (SSTLs) are developed using Tier 2.

Concentrations of chemicals in soil and groundwater are compared to the SSTLs to evaluate if
there is potential for significant risk to human health. The SSTLs represent a conservative
starting point for development of clesnup goals, which are the result of risk management
decisions. According to the NCP (USEPA 1990) these decisions are not solely based on
protection of human health and the environment, but also on other remedial action criteria such

as feasibility, cost effectiveness, public acceptability, etc,, as explained 1n more detml at the end
of this appendix.

The next sections provide a brief description of the ASTM RBCA methodology, and present the
Risk-Based Evaluation consisting of the Tier | screening, the site conceptual model, the
development of Tier 2 S88TLs, and the results of the comparison of site conditions to SSTLs.

DESCRIPTION OF THE ASTM RBCA TIER 1 AND TIER 2 PROCESS

The scope of RBCA Tier 1 is to classify the site in terms of urgency of need for initial corrective
action, based on (1) historical information, (2) visual mspecuon, and (3) available site assessmem
data. Specifically, Tier 1 consists of the following:

» Identification of site-related contaminant sources, potential environmental impacts, potenhal
transport pathways, and potentially impacted receptors.

« Comparison of site-related contaminant concentrations with conservative comective action
goals based on a list of non-site-specific risk-based screening levels (RBSLs) and other
appropriate standards,

Tier 1 RBSLs are based on default exposure factors and generic site characteristics. Since the
exposure and sitc parameters arc not site-specific, the RBSLs incorporsic a great amount of
conservatism, and therefore are quite stringent. According to the RBCA guidance, if chemical
concentrations detected in soil and groundwater at the site exceed the Tier 1 RBSLs. after the
initial RBCA Tier | screening. the site should be evaluated and classified according to Tier 2,

In Tier 2, risk-based SSTLs for the chemicals and exposure scenarios of concern are developed
based on more realistic site-specific input parameters, as appropriate. Comparison of site
chernical concentrations to the SSTLs allows risk managers to evaluate whether the site needs
additional consideration in terms of investigation/remediation.

RS Sreioer Woodward Ciyde KA TEMARCOMARRDIECOUPONT - TREFORTIRERORT DOCUS- mAL- s A- 1



Aphendix A
Risk-Based Evaluation And Devaiopment 0f Tier 2 SST1s

RISK-BASED EVALUATION

This section presents assumptions, methodology, and results of the human health risk-based
evaluation (RBE) performed for the site. The pwpose of the RBE was to evaluate if the
concentrations and distribution of chemicals detected in soil and groundwater at the site ‘warrant
further consideration based on protection of human health in terms of additional characterization
and/or remedia) action. The RBE was performed in three tasks:

1) Tier I screening evaluation of the analytical results of the soil and groundwater jnvestigation
described in Section 2.0 above,

2) Development of Tier 2 risk-based site-specific target levels (SSTLs) representing soil and
groundwater concentrations that are protective of human health and the environment based
on the planned future industrial use of the site, and

3) Evaluation of site conditions based on a comparison of representative soil and groundwater
concentrations to the S8TLs.

The following sections provide a description of the approach and results of the above-mentioned
tagks. Discussions about the use of 58TLs in remcdial decisions and the uncertainties and
limitations of the risk evaluation are provided at the end of this appendix.

Tier 1 Screening of Soil and Groundwater Results

The screening evaluation of the analytical results of the site investigation and laboratory analyses
presented in Section 2 of this repont involved comparing the maximum detected soil and
groundwaler concentrations to published non-site-specific conservative screening criteria,
Chemicals that did not exceed the screening criteria were eliminated from further consideration,
as recommended in USEPA (1998). On the other end, exceedance of criteria indicated that the
chemical needed o be evaluated based on site-specific conditions as described in the next
subsections, This focuses on chemicals and related arcas of highest potential concern in relation
to protection of human health and the environment,

Far soil, the maximum detected concentration was compared o the Region 9 Industiial Soil
PRGs (USEPA 1998). The PRGs are soil concentrations corresponding to a cancer risk of 1x10*
(one-in-a-million) or 1 a unit (1.0) non-cancer hazard quotient for a default consecrvative
industrial exposure scenario. The industrial scenario was selected based on the planmed future yse
of the site as a commercial/industrial facility.

For groundwater, the maximum detected concentration was compared to the MCL (DTSC 1994),
the AL (DTSC 1994), or the Region 9 Tap Water PRGs (USEPA 1998), in order of priority. The
MCL and AL are state and/or federal drinking water standards. The Tap Water PRGs are
drinking water concentrations corresponding to a cancer risk of 1x10® (one-in-a-million) or to a
unit (1.0) non-cancer hazard quotient for a commercial exposure scenario. The screening used the
drinking water standards due to the lack of groundwater criteria for uses other than potable. This
was done only to focus on the most important chemicals, and does not imply that the shallow
groundwater should be considered a viable source of drinking water. The next subsections
address the potential uses of the shallow groundwater, and the development of appropriate site-

URS Grainer Woodwand Clyde 2 WS TOMARGTMAPRE COUPONT- HRERORTIREPORT OGS MAR 0mmoaK A =2



Appendix A
Risk-Based Fvaluation And Development Of Tier 2 §STLs

specific gmundwater criteria that are protective of human hcalth and the environment for the
exposure scenarios corresponding to those uses.

Table 3 presents the comparison of the maximum detected soil concentrations to the Region 9
Industrial Soil PRGs (USEPA 1998). As shown in Table 3, benzene was not detected in soil
above the reporting limit. The only VOC exceeding the PRG was xylene (maximum detection of
490 mg/kg exceeds the PRG of 210 mg/kg for industrial/commercial exposure scenario). The
only semi-volatile exceeding the PRG was benzo(a)pyrene (maximum detection of 0.5 mg/kg
slightly exceeds the PRG of 0.359 mg/kg). The only metals exceeding the PRG were arsenic and
lead. Arsenic was reported at 194 mg/kg, and lead was reported at 4,200 mp/kg at sample
location 81, collected at the bottorn of the ballast rock at the rail spur. The PRGs for arsenic and
lead are 3 mg/kg and 1,000 mg/kg, respectively.

Table 4 presents the comparison of the maximum detected groundwater concentration to water
quality criteria (WQC) represented by the MCL (DTSC 1994), the AL (DTSC 1994), or the
Region 9 Tap Water PRGs (USEPA 1998), in order of priority. Benzene was reported at 0.4
mg/l, exceeding the California MCL of 0.001 mg/l. A total of cight VOCs were detected in
groundwater, and all of them exceeded the respective WQC, with the exception of 4-methyl-2-
pentanone (no WQC was found for this compound). For the semivolatiles, di-n-buthylphthalaie
slightly excecded the Tap Water PRG. The concentrations of metals in groundwater were below
WQUC except for arsenic, which was reported at 0.113 mg/l, exceeding the MCL of 0.05 mg/1.

In conclusion, the chemicals in tables 3 and 4 with maximum concentration exceeding the
screening criteria were retained for further consideration, as recommended in USEPA (1998).
These analytes include:

*  xylene, benzo{a)pyrene, arsenic, and lead in soil, and
« benzene, toluene, ethylbenzene, xylene, acetone, 2-butanone, 1,2-dichloroethane, di-n-
butylphthalate, and arsenic in groundwater.

Exceedance of ctiteria indicates that the analyte needs to be evaluated based on site-specific
conditions as described in the next subsections. This focuses the risk-based evaluation on the
apalyte and related arcas of highest potential concern in relation to protection of human health
and the environment.

Development of Tier 2 SSTLs

This section describes the development of risk-based site-specific target levels (SSTLs)
representing soil and groundwater concentrations that are protective of human health and the
environment based on the planned future industrial use of the site. The basis for the development
of S8TLs is the site conceptual model described in Section A.3.3. Section A.3.4 discusses the
target acceptable nsk levels used in the Tier 2 evaluations. The assumptions and methodology
used to calculate the SSTLs are presented in Section A.3.5. A discussion on how the $STLs
should be used to assist in remedial decisions is in Section 3.2.4, The S8TLs are used in the
cvaluation of site conditions presented in Section 3.3,

AR5 Greiner Wesfward Clyda KL NASTERMARCOWARROJECOURONT~ EPORTREPORT DOC MAR ook A=



Appendix A

Risk-Basod Evaluation And Development Of Tier 2 SSTLS
Site Conceptual Model '

The site conceptual model (SCM) describes plausible chemical migration pathways and exposure
routes from the sources of chemicals at the site to the receptor populations that may be
potentially exposed to such chemicals. The SCM is used o assist in evaluating which potential
exposure scenarios are relevant for the site. The attached Figures 7 and 8 provide a visual aid to
understand the SCM. Figure 7 graphically illustrates the relevant potential chemical exposure
scenarios for the site. Figure 8 presents the SCM in the standard USEPA flowchart format. The
importance of each of the exposure routes associated with each receptor is represented in Figure
8 by a black dot for potentially significant (complete) pathways, and by & white dot for minor or
insignificant pathways (evaluated only qualitatively). In this risk-based evaluation, SSTLs are
developed only for complete exposure scenarios (biack dots). More detailed information about
the elements of the SCM are provided in the following subsections.

As shown on Figures 7 and 8, two scenarios of potential chemical exposure were considered;
1. Future commercial/industrial worker exposure scenario.

2, Future construction worker cxposure scenario, This scenario involves construction workers
that may be exposed to chemicals in soil during excavation and trenching activities.

3. At the County’s request, and for reference only, since the future site use is

commercial/industrial, we developed a set of SSTLs for a hypothetical residential exposure
scenario,

As depicted in Figure 8, relevant potential human exposure routes are by inhalation of chemicals
in vapor emissions (from soil and groundwater) and air particulate emissions {soil only), and by
direct contact with soil, which includes incidental ingestion of and derma! contact with soil. In
our opinion, the potential for direct contact exposure to chemicals in surface water or
groundwater is very low. The shallow groundwater zone does not constitute a viable source of
drinking water due to the silty-clayey nature of the soil. The clayey soil also provides a barrier to
vertical infiltration to deeper strata and slows down horizontal groundwater flow. No surface
water bodies or water wells are on the site. We verified in Section 3.4 that no water wells are
within a downgradient distance of % of a mile or screened in the shallow zones, Drinking water

is supplied by the municipal water system. Therefore, the water ingestion and dermal contact
pathways are considered incomplete at the site,

Potential for exposure is expected to be highest for on-site workers with respect to any potential
off-site receptors. Therefore, the risk-based criteria developed for on-site exposure are also
protective of off-site receptors.

Target Risk Level for Tier 2

The tarpet acceptable risk levels used in the Tier 2 development of $STLs are based on USEPA
(1989) guidance, For noncarcinogenic éffects of a chemical. the tarpet accepable level is
represented by a Hazard Quotient (HQ) of 1. The HQ is the ratio of the estimated chemical intake
compared to the reference dose. When the HQs from multiple chemicals are added together. the
result is called hazard index (HI). As appropriate, both terms were used in this report. The
reference dose is an estimate of a daily chemical intake per unit body weight that is likely to be
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without deleterious effects during a lifetime or a portion of a lifetime (USEPA 1989). HQs (or
Hls) of ] ot below indicate no adverse health effects are expected. HQs (or His) above ! indicate
a cause for concern for adverse cffects and that further evaluation of exposure conditions and
toxicity is warmanted in determining the need for remedial action.

For carcinogenic effects of chemicals, potential cancer risk is described as a probability of an
increased risk of cancer above the normal rate. For example, an “incremental cancer risk” of | in
1 million (1 in 1,000,000) means that one’s chances of getting cancer has incressed by 0.000001.
This increase is insignificant, considering that the norma] rate of cancer from all causes in the
United States is about 3 in 10 (0.3). Cancer risk is calculated by multiplying the estimated intake
to a cancer slope factor expressed in terms of risk per mg/kg-day. Cancer slope factors are upper-
bound estimates of the dose-carcinogenic response relntions.hips observed in studies, usually in
laboratory animals.

In a letter dated December 24, 1998, Ms. Rouan spec:ﬁead that the target risk should be one-in-a-
million, thercfore the SSTLs were based on the County-specified target risk. However, for
consistency with the target risk levels applied to the classification of numerous Bay Area sites
(e.g., the San Francisco Intemational Airpon in San Mateo County), as a reference in support of
risk management decisions, we present in the report an additional set of SSTLs based on one-in-
one-hundred-thousands (1x10*) target risk. This target cancer risk level is within the target range
of 1%10° 10 1x10™ described as acceptable by the USEPA in the NCP (USEPA 1990). USEPA
guidance states that when the noncancer hazard index does not exceed an index of 1 and the
cstimated cancer risk does not exceed 1x10%, remediation is generally not warranted for
protection of human health (USEPA 1990).

Calculations of Tier 2 SSTLs

This section describes the assumptions and methodology used 1o caleulate the Tier 2 risk-based
SSTLs for the analytcs that did not pass the Tier 1 screening. These analytes are called
“chemicals of (potential) concern™ (COCs). The SSTLs are defined as soil and groundwater
concentrations of individual chemicals that correspond to 1x10% (1 in 100,000) or 1x10® (1 in a
million) target risk level for carcinogens or a unit (1.0) target hazard quotient for noncarcinogens,
for the receptor exposure scenarios being considered. For chemicals that have both cancer and
noncancer effects, the SSTL is selected as the lower of the risk-based comncentrations (RBCz)
corresponding to the specified target cancer risk and the unit hazard quotient, respectively.

The calculation-spreadsheets of the SSTLs are provided at the end of this appendix. Detailed
calculations of indoor exposure SSTLs for benzene are also included as an example.

Exposure Assumptions

Soil and shallow groundwater SSTLs for the commercial and the residential exposure scenarios
were developed based on the DTSC (1992, 1994), USEPA (1989, 1995) and ASTM (1993}
RBCA recommendations on exposure models and input parameters. Standard USEPA exposure
factors (such as inhalation rates, ingestion rates, exposure duration, and exposure frequency) and
toxicity factors (such as carcinogenic slope factors and reference doses) were used to estimate
chemical intake via inhalation, soil ingestion, and dermal contact by workers (USEPA 1989,

ML Graiwer Weadward Clyde X1 WASTEWARCOMASRELECDUPONT-TIRERORTIRERORT DOCUS Mk srvoax. A -5



AppentixA
Risk-Based Evalnatien And Develepment 0f Tier 2 $5T1s

1998). These factors are considered appropriate for a conservative estimate of magnitude of
exposure. Up-to-date USEPA toxicity factors (such as carcinogenic slope factors and reference
doses) were used to estimate potential cancer risk and hazard index due to exposure via
inhalation, soil ingestion, and dermal contact with soil (USEPA 1989, 1998a). In conclusion, the
$S8TLs were developed based on the following exposure assumptions:

Soil and shallow groundwater SSTLs were developed for 2 commercial and a construction

exposure scenario, since the present and probable future land use for the site is commercial
/industrial,

A residential scenario was also considered (for reference only).

It is conscrvatively assumed that commercial workers may spend a total of 23 years, 50
weeks per year, 8 hours per day at the site,

It is conservatively assumed that construction workers may spend a total of 2 months, five
days per week, working 8 hours per day inside open trenches.

It is conservatively assumed that hypothetical future residents may spend a total of 30 years
(6 years as children and 24 years as adults), 350 days per year, 24 hours per day at the site.

The exposure pathway of concern for the commercial and residential exposure scenarios is
inhalation of vapor emissions from soil and groundwater into ambient air. It is assumed that
asphalt or concretc pavement or buildings will cover the soil. The same applies to the
hypothetical residential scenario. )

The exposure pathway of concem for the construction exposure scenario is inhalation of
vapor emissions from soil and groundwater, inhalation of particulate emissions from soil into
ambient air, and direct contact with soil (incidental ingestion and dermal absorption). it is
assumed that the soil will not be covered during construction/excavation activities.

For the commercial scenario, the indoor air exchange rate and the areal fraction of cracks in
the soil cover are the only relatively important parameters (in relation to the SSTLs) that
were modified with respect to RBCA Tier 1 to better represent probable indoor exposure
conditions in the new site development,

The indoor air exchange rate for residential exposure was changed from the Tier | rate of
about one-half volume exchange per hour to a rate of one exchange per hour, corresponding
to the average for natural ventilation (Walsh 1984), 10 represent an average exchange rate in
residential dwellings without forced ventilation.

The indoor air exchange rate for commercial exposure was changed from the Tier | rate of
about one volume exchange per hour, corresponding to the average for natural ventilation
{Walsh 1984) to a rate of five exchanges per hour, to represent an average eXchange rate due
to forced ventilation in commercial buildings.

The areal fraction of cracks in the soil cover was changed from the Tier 1 value of one
percent, corresponding to a pavement in bad conditions and with large openings. e.g.. an
opening of 9 square feet in the floor of a room of 900 square feet, 1o one-tenth of a percent.
representing a fair condition pavement in commercial buildings.

URS Braloer Woodward Clyds X WASTEWARGOMARROIEGIIUPONT - HAEPGRTIREPORT.DOCUS-MARamons, A -0



G T amae = T

Abpendix A
Bisk-Rased Evaluation And Development Of Tler 2 $5T1s

» For the construction scenario the ASTM RBCA (1995) does not provide default exposure
parameters. It was assumed that construction workers may spend a total of 2 months, five
days per week, working 7 hours per day outdoors and one hour per day inside open trenches,
with an air exchange véte in the open trenches of ten volume exchanges per hour, and a

ttspin;ble particulate (PM,,) emission rate corresponding 1o a PM,, concentration of 0.05
mg/m’.

» Subsurface physical parameters such as thickness of the vadose zone and depth to
groundwater have been modified based on field observations, as appropriate.

Tables 5 and 6 present the exposure parameters for commercial and construction scenario,
respectively. Table 7 presents the exposure parameters for the reference residential scenario. The
chemical-specific toxicity parameters are provided in Table 8. Chemical-specific fate and
transport parameters are in Table 9,

In general, conservative (Tier 1) non-site-specific values were used for most of the input
parameters, with the following site-specific exceptions.

Site-Specific Assumptions for Commercial Exposure Scenanio

For the commercial/industrial exposure scenario the following parameters affecting exposure 1o
site chemicals were selected to reflect relevant site-specific conditions based on field
measurements or on professional judgment as follows:

o Enclosed space air exchange rate = five volumes per hour
» Depth to groundwater =2.1 m (about 7 feet)

» Depth to subsurface soil sources = 1 m

» Areal fraction of cracks in concrete pavement = 10 cm?/m?

Enclosed space air exchange rate of five per hour represents the average ventilation of industrial
buildings with air conditioning (typically ranging from 1 to 10 exchanges per hour). Depth to
groundwater and depth to subsurface soil sources are based on field observations. The areal
fraction of cracks and openings in the concrete pavement was set at 10 cm’/m’ to represent a good
condition pavement slab. '

The values of other input parameters used to caleulate the SSTLs were Cal/EPA DTSC, USEPA,
and ASTM RBCA Tier 1 default values. A summary of the parameter values used in calculating
the SSTLs is in Tables 5 through 8.

Site-Specific Assumptions for Construction Exposure Scenario

For the construction exposure scenario, the following parameters affecting exposure to site
chemicals were selected to reflect relevant site-specific conditions based on Cal’EPA
requirements, field measurements or on professional judgment as follows:

» Exposure duration = two months
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Exposure time and frequency = 1 hour per working day inside trenches, 7 hours working
outdoor

+ Enclosed space air exchange rate = ten volumes per hour in open trenches

» Depth to groundwater = 0.05 m (assumes bottom of trench at the water tabie)

» Depth to subsurface soil sources = 0.01 m (assumes bottom of trench in contact with source)
¢ Areal fraction of cracks in concrete pavement = 0.999 m*/m? (no soil cover in trenches)

+ Particulate emission rate = 1.5 x 10™ g/cm®-sec

e No barriers to vapor emissions in trenches

The particulate emission rate of 1.5 x 10 g/cm®-sec corresponds to a respirable particulate matter
less than 10 microns in diameter (PMI0) concentration of 50 pg/m’, the maximum annual
average ambient air concentration allowed by the USEPA Clean Air Act. This value is

considered a reasonable maximum average concentration over a two-month exposure duration at
the site,

Site-Specific Assumptions for Residential Exposure Scenario

For the residential exposure scenario, the following parameters affecting exposure to site
chemicals were selected to reflect relevant site.specific conditions based on Cal/EPA
requirements, field measurements or on professional judgment as foltows:

e Exposure duration =24 years as adults and 6 years as children (30 years total)
¢ Exposure time and frequency = 50 weeks per year, 24 hours per day indoor

» Enclosed space air exchange rate = one volume per hour

» Depth to groundwater = 2.1 m (about 7 feet)

» Depth to subsurface soil sources = I m

» Areal fraction of cracks in concrete pavement = 10 em”/m’

The exposure duration of 24 years as adults and 6 years as children was assumed according to the
DTSC and USEPA guidance. Note that the ASTM RBCA guidance does not consider children in
residential exposure scenarios. The enclosed space air exchange rate of one volume exchange of
fresh air per hour represents the average natural ventilation rate in residentia] homes (Walsh
1984). Depth to groundwater and depth to subsurface soil sources are based on field
observations. The areal fraction of cracks and openings in the concrete pavement was set at 10
cm’/m’ to represent a good condition pavement slab.

Use of SSTLs in Remedial Decisions

The SSTLs may serve as a conservative starting point for the development of preliminary
remediation goals for the site; that is, they may be used as a guide for risk management planning.
However, they are not necessanily final cleanup goals, because they are based on conservative
models and assumptions that may overpredict risk, and they do not consider other factors that
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necessarily affect risk management decisions. As stated in the NCP, these factors include overall
protection of human health and the ¢nvironment, technical implementabitity, short- and long-
term effectiveness, cost, reliability, and public aceeptability (USEPA 19%0c, 1991).

Comparison of Site Conditions to SSTLs

Tables 10 and 11 present the Tier 2 comparisons of site representative soil and groundwater
concentrations with the most stringent of the SSTLs calculamed for the commercial and the
construction worker exposure scenarios, For volatile chemicals, the SSTLs used for the
comparisons correspond to indoor exposure of commercial workers and trench exposure of
construction workers. For the non-volatile di-n-butylphthalate and lead the industrial soil and the
tap water PRGs or the MCLs were used as SSTLs.

For arsenic in soil, the concentration of 22 mg/kg was used as SSTL. This concentration
corresponds 1o the USEPA (1998) Region 9 non-cancer endpoint PRG for a residential scenario,
According 1o the USEPA (1998), when natusally occurring arsenic soil concentrations exceed the
risk-based PRG set at a one-in-a-million cancer risk, the non-cancer residential PRG of 22 mg/kg
is used to evaluate sites, recognizing that this value tends to be above average background
concentrations yet still falls within the USEPA “permissible” rigk range of 1 x 10-6 to 1 x 0-4. In
addition, this 22 mg/kg threshold for arsenic in soil is consistent with the expected natural
background concentration upper ranges in Northern California soil. This consideration is based
on the results of background studies (Shaklette, H, T., et al., "Elemental Composition of Surficial
Material in the Conterminous United States”, 1971), (USGS Professional Paper “Geochemistry
of Some Rocks, Soil, Plant and Vegetabies in the Conterminous United States®, 1975), (C. Scott,
"Background Metal Concentrations in Socils in Northern Santa Clara County, California”, MS
Thesis, USF 1991,). These studies indicate that in Sania Clara County the arsenic mean soil
concentration was found to be about 2.9 mg/kg, and the upper range of arsenic soil background
coneentrations in the Westemn U.S. is well above 150 mg/kg, with & mean of 11 mg/kg.
Recently, background threshold levels of the order of 12 to 21 mg/kg were approved by Cal/EPA
and other local Agencies for Bay Area sites such as the Hamilton Army Airfield in Novato. The
FMC site in San Jose, and the San Francisco Intemational Airport in $an Mateo. Based on the
above considerations, it is concluded that the background threshold corresponding to the non-
cancer éendpoint PRG of 22 mg/kg is appropriate 10 represent the SSTL for arsenic in site soil.

The site representative concentrations for the comparisons were conservatively based on the 95
percent upper confidence level (UCL) on the mean (USEPA 1992). The UCL calculations are
presented in Appendix F.

The comparisons involve the chemicals that failed the Tier I screening presented in Tables 3 and
4. If the site-representative concentration of a chemical does not exceed its SSTL. no significant
health threat is posed by that chemical, If the concentration does exceed the SSTL, there is
potential for adverse health effects. Whether an actual health threat exists will depend upon the
actual chemical concentrations to which people are exposed and the magnitude of their exposure.

Both the maximum detected and the UCL concentrations are used as the exposure point
concentrations for the Tier 2 comparison. The use of the UCL concentration is consistent with
the USEPA (1992) guidance for estimating the source term in exposure assessment.
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At the County’s request, the target risk of one-in-a-million was used for the comparisons.
However, for consistency with the target risk levels applied to the classification of numerous Bay
Area sites (¢.g., the San Francisco International Airport in San Mateo County), as a reference in

support of risk management decisions, we present in the Tier 2 tables an additional set of S8TLs
based on one-in-one-hundred-thousands target risk.

Table 10 Tier 2 comparisons for soil indicate that:
* Site-averaged detected soil concentrations never exceeded SSTLs

* Xylene maximum detected concentrations do not exceed SSTL. However, the relatively high

detections indicate that free product hydrocarbons may constitute a chemical source at the
Tdnk Farm area.

s  Arsenic and lead maximum detections exceed the respective SSTLs at location S1 and at
Boring 22,

Based on the above considerations we conclude that if the areas where relatively high arsenic and
lead concentrations are remediated, no health threat is posed by residual chemicals detected in
so0il under the exposure conditions evaluated (commercial workers and construction workers).

For groundwater, Table 11 Tier 2 comparnisons indicate that:
s  Site-gveraged detected groundwater concentrations never exceeded SSTLs

s . Di-n-butylphthalate maximum detected concentration of 5.1 mg/l marginally exceeds tap
water PRG of 3.7 mg/l, Note that the tap water PRG is based on the unlikely assumption of

shallow groundwater use as a potable water source. The PRG was used for lack of applicable
risk-based criteria, and it is over-conservative,

s Arsenic maximum detected concentration of 0.113 mp/1 exceeds the MCL of 0.05 mg/] at
Boring 22. As noted above, the MCL is based on the unlikely assumption of shallow

groundwater use as a potable water source. The MCL. was used for lack of applicable risk-
based criteria, and it is over-conservative,

Based on the above considerations we conclude that the exceedances of SSTLs in groundwater
sre marginal and not relevant to the exposure scenarios of concern. Therefore, no health threat is
posed by residual chemicals detected in shallow groundwater under the exposure conditions
evalusted (commercial workers and construction workers).

UNCERTAINTY AND VARIABILITY IN RISK ASSESSMENT

The quantitative methods and procedures described in this document for evaluating potential
exposure and risk are based on a number of simplifying assumptions refated to the
characterization of the contaminant sources and of the subswurface environment. The exposure
models are based on descriptions of relevant physical/chemical phenomena. Any mechanisms
that are neglected, such as neglecling atigenuation due ic natural biodepradation. result in
predictions of exposure and risk that are conservative relative to these likely 10 oceur, In other
words, the models are biased towards predicting exposure concentrations in excess of those
likely to occur (ASTM 1995). Uncertainty and variability affect the input parameters of all of the
exposure and fate and transport models. Conservative values of those input parameters are
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sclected to deal with this uncertainty and variability. Since the exposure models are
multiplicative, conservatism is compounded in the calculations, For this reason, the modeling

results in this study are expected to overestimate exposure and risk, rather than underestimate the
actual risk posed by the site,

The degree of conservatizm in this assessment is illustrated by the following: the target levels for
commercial workers proposed in this study are estimated by the modeis to be protective of a
receptor assumed to work at the site for 25 years, 250 days per year, 8 bours per day, and to
inhale volatile emissions from soil and groundwater generated by a continuous (i.e., non-
degrading, infinite mass) source for the entire exposurs duration, The models estimate that if the
average source concenttations do not exceed SSTLs, such a receptor would be subject to an
excess cancer risk of less than | in 100,000 as a consequence of chemical exposure.
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TABLE. COMMERCIAL EXPOSURE FACTORS AND ENVIRONMENTAL PARAMETERS
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[ w ] __CalEPA(I992, lm mmm_u\m 1583)
) ) CW/EFA (1992, 19M) - ASTM Dafmh Vads (ASTM 1995) .
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oty | mm o 1 CAFRALI99, 1994) - ATTM Defaelt Valwe (ASTM 1995) ]
[ CRUEPA (1992, 1994} - ASTM Dufult Value (ASTM 1995
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“mAmy | ™| T Ch/EPA(1992, 1994). ANTM Defimii Valoe (ASTM I988)
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Mg’ | [Y] CaVEPA (1992, 1994) - ASTM Dufaih Yadu
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o' 8T CN/EPA (1992, 199} - ASTM Dufanlt Valps (ASTM 1995)
i 1 NCP's bymcard hewshold (UISEPA 1990)
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o 100 ASTM Defaht Vidas (ASTM 1595)
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e s ASTM Dafml: Valwe (ASTM 1995}
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Lo . ASTM Detult Valne (ATTM 1995)_
m ) ASTM Dafaoh Valee (ATTM 1993)
) 15 ASTM Dufash Yalue (AXTM 1995)
(] o MTMMQQM B
= 100 AstM Valoe
jake phuibon 2Am’ $.9E-14 mmgm;mlm
abnive ETfisie bs smblang omh E T ASTM Dufmat Valua (ASTM 1998)
(Growd wuter ey 00 ASTM Defult Vine (ASTM 1995)
Wislitly ol pwarcs arwh 1n wiad =r gw Bow _tm 1500 ASTM Dufyclt Value (ASTM 1995)
Amblaat alr zoms buight o n .. ASTM Dafmt Vadue (ASTM 199%)
(Ground water pising mws bolght m 2 ASTM Datys Valwt {ASTM 1975)
Arval raction of srwcks bn Mamdatiow/ralls o ferw a001 oo comition pavemen:
Vebsimetric sir conbesd b sola vohe [T _ _._ ASTM Defmlt Vaioe (ASTM 1995}
Velumuiric sir conbant tn loamd./wall cracks ook 0.3 ASTM Defil Valwe (ASTM 1995)
[Valuopitic sl comiand by yadess 3y wils rd 0.5 ASTI Dfauk Vatoe (ASTM 1945)
[Tatl sl owll | 83 e e ATTM Defuh Vilan (ASTM L985)____
Valumntric woler rstent in ckpillary Sringe sells soic [ ) Diefaih (ASTM 1993)
Ve mnciric wmksr dplent s Foumd Wl cracke [ (X ASTM Derauks Yl (ASTM 1955)
[Vilumafck: wnter comteint 'y vadoss mma oty | 60%C N . ASTMDefk Vaive (ASTM 1583) e
bl ke 1.7 ASTM A ) 1
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TABLE. EXAMPLE CALCULATIONS OF INDOOR SOIL SSTLs

Chemical: Benzane (Based on Carcinogenic Risk)
Exposure Pathway: indoor inhalation of vapors from subsurface aoll
Exposurs Scenario: Commarcia)

Basad on ASTM RBCA Guidanos E 1739 « 85, p. 23, formula 1.
S5TLe (mp/kg] » SSTLalr [ug/m*] x 107 [mo/g] / VEsesp

SSTLafr [pg/m®™] = TR x AT x 385 [dayalyear] x 1,000 [pgimg] x /[ SFi x EF x ( ED X IRAirpue/ BW ) ]
SSTLalr [pg/m®] = 1.0E-6 x 70 X 385 x 1,000/ [1.10E-1 x 250 x ( 25%20/70)]
S5TLair [pym®] = 1,30E-1 |

VFseso = H' p, Dyn, 1,000 [ omkg/m®g) / Ly EF La( Oy + Ko pu+ H 0)] % -
I{ 1 +D.||"(L;ERL5)+D“,|Lnunk’(Dlﬂ.ﬂMLO“)}

Datf,s (cm¥/s] = Dy 0,>™ /8% + Dygeae B / (M 875
Dalf.z [om¥a] = 0.093 x {0.28)A3.33 / (0.38)A2 + 11065 x (0,12)43.33 / ( 2.26E-1 x (0.38)°2)
Defl,a [cm¥/s) = 7.26E-3

Daffcrack [em?e] = Dur Qa7 077 + Dumpe Snernas = / {H' 61
Deft.crack fem¥s) = 0.093 x (0.260°3.23/ (0.38)°2 + 1,10E-5 x (0.12)A3.53/ { 2.26E-1 x (0.38)1"2)
Deff,crack [cm¥/s] = 7.26E-3

VEsasp m 2.26E.1 x 1,7 X 7.28E-3 x 1000 /[100 £ 0.0014 % 300 x (0,12 + 0.01 % 65 » 1.7 + 2.26E-1 x 0.28) ] x
£{1 + 7.28E-3 /(100 x 0.0014 x 300 ) + 7.26E-3 x 15/ ( 7.28E-3 x 100 x 0.001 } )
VFsesp = 3 42E4

§3TLe [mg/kg]l = 1.30E-1 x1.06-3/ 3.42E-4

S5TLa [mg/kgl = A.B1E-1
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TABLE. EXAMPLE CALCULATIONS OF INDOOR GROUNDWATER SSTLs

Chemical: Benzene (Based on Carcinogenic Risk)
Exposure Pathway: Indoor inhalation of vapors from shallow groundwater
Exposure Sosnario: Commaraial

Based on ASTM RIBCA Guidence E 1739 - 95, p. 23, formui 1.
8STLW [mg/L] = SSTLair [uy/m®] x 10° [mghig] / VFwesp

$STLair [pg/m® = TR x BW x AT x 385 [days/year] x 1,000 [ug/mg] x/ ( SF1 x EF x ED x IRair-indoor )
SSTLair [g/m"*] w 1.06-6x 70 x 365.x 1,000/ [1.10E-1 x 260 x ( 25 x20/70))
SSTLalr [pg/m®] = 1.30E-1

VFWOP = H' Dyg,e 1,000 { LA} / (Low ER La) x
111+ Dugya / (Low ER Lg) + Dute Lo /( Dunarck Law M) 1

Deft,we [om®/s] = ( hcap + hv ) ( heap / Duap + by / Dona )™

Dott,cap [om™/a) = Dor Opeep 7 81" + Dyom Ocap”  / (H' 8¢7) :
Deft,cap [cm?/s] = 0.093 x {0.038)A3.33 / (0.38)42 + 1, 1&4:(03‘2»333/(226& 1 x (0.38)°2)
Deft,cap [om"/a] = 2.158-5

" Dott;s [om™/a] = Du 8% 7 8,7 + Doper Bna > / {H' 81%)
Deft,» {cm'/a) » 0.003 x (0.26):3.33 / (0.36)°2 + 1,10E-5 x {0.12)73.33/ ( 2.28E-1 x (0.38)"2)
Deft,s [cm*/a] = T.268-3

Deft,ws [om™/a) = (5 + 205) x (5/2.15E-5 + 205/ 7.26E-3)\-1)
Deff,ws [om'/s]) = 8.06E-4

Deft,crack [om?s] = Dy O™ / 8:F+ Dy Buraes™ ™ / (H' 817)
Deft,crack [om?a] = 0.083 x (0.26):3.33 / (0.38)42 + 1.10E-5 x (0.12)*3.33/  2.26E-1 x (0.38)°2)
Deff,crack [cmY/s] = 7.26E-3

VEwesp = 2.28E-1 x B.OSE-4 X 1000/ (210 x 0.0014 x 300 ) /
[14+B8.05E-4 210 x 0.0014 x 300 ) + 8,05E-4 x 15/ (7. 20E-3 x 210 x 0.001 ) ]
VEwesp = 1L31E-4

SSTLw (mg/L] = 1.30E-1 x 1.0E-3/2.31E-4

[ 88TLwimgi]= E84E-1 |
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